














NEW YORK, JANUARY 19, 


1915 No. 3 





New Year Letter 


Written by the supervising engineer of a public utility-company 
in the Middle West to engineers of different 
power plants under his direction. 


) 

Dear Sir—With the beginning of the new year i, might 
be well for all of us to investigate every point about our 
power plant with a view to getting higher economy, if 
possible, in our future operation and maintenance. Below 
are a few questions we should ask ourselves, answering 
them in our own minds, not allowing the matter to drop 
until we are satisfied everything possible has been done 
and a report made out stating why certain results cannot 
be attained : 

Are our boilers clean; is the brickwork in good condi- 
tion, and are all cracks and unnecessary openings airtight ? 

Is the feed-water heater clean and working efficiently, 
and is the water as hot as possible? 

In water-tube boilers, do we know that the baffling 
is tight and that the gases are not short-circuited direct- 
ly to the stack ? 

Are we sure all blowoff valves are tight and that we are 
not blowing down too much ? 

Are our dampers working, and do we use them instead 
of closing the front doors on hand-fired boilers, allowing 
cold air to filter through the brickwork, ete., or, on 
stokers, allowing the fires to burn off the back of the 
grate? 

Are we carrying a steady maximum steam pressure ? 

Are all our grates, gages, flue cleaners and other boiler 
auxiliaries in perfect condition ? 

Have the soot and ashes been cleaned out of the bases 
of the stacks ? 

Do we know that the breeching is not partially stopped 
up with soot? 

Do we know that our draft is the maximum possible 
under the existing conditions ? 

Are we using the minimum amount of labor to prop- 
erly perform the work in both the engine room and the 
boiler room ? 

Are our engines operating as economically as possible 
under their present conditions ? 

Do the pistons leak? 

Do the valves leak, and are they properly set? 

Is there undue drop of pressure between the boilers 
and the engines ? 

Is the steam reasonably dry ? 

Is the back-pressure on the exhaust a minimum? 

If we are using superhcaters, do we know that we have 
the maximum superheat ? 

If not, are the superheaters stopped up or dirty? 


© °o 


Are all steam traps in good condition, or are valve seats 
cut, floats collapsed or other parts defective ? 

Are all exposed heating surfaces properly covered ? 

Do we know that all valves on steam lines and all drain 
valves are tight? 

Are all drains from oil separators, heaters, piping, ete., 
clear? 

In plants running condensing, are we using the proper 
wuXxiliaries to keep our feed-water temperature a maxi- 
mum and our motor-driven auxiliaries operating at maxi- 
mum efliciency due to low temperature of the condensing 
water ? 

Are we trying to get a maximum hotwell temperature 
by controlling the amount of condensing water to the 
condensers ? 

Have we the maximum vacuum possible with the 
present temperatures, barometer and load? 

Do we keep a maximum load factor on the apparatus 
in use ? 

Do we try to keep down the cost of supplies, such as 
lamps, oil and waste ? 

Do we know that our apparatus and our station light 
and power wiring are in safe condition ? 

Have we fire extinguishers on hand, and any fire hose 
we may have properly connected ? 

Have we taken all precautions to prevent accidents by 
protecting all openings by railings, inspecting all ladders 
to see that they are safe, looking after all weights or 
other heavy parts that may be suspended from above, and 
seeing to it that all pulley blocks, tackle chains and 
other tools are in perfect order; that there are no oily 
that piping 
or any part of apparatus in use is not showing signs of 


or slippery places in or around buildings; 


strain; that proper guards are placed around wiring, 
switchboards and high-tension apparatus, and that danger 
signs are placed where necessary ? 

Have we prepared for extreme weather conditions in 
the way of ice, floods, lightning, etc. ? 

Have we taken care of the effects of high winds and 
rains on our stacks, windows, roofs, etc. ? 

The whole thought of this letter is to bring out any 
suggestions or ideas you can put forward to improve our 
If you will put in writing anything 
of this nature we will be glad to make every effort to get 
the matter attended to. 

| Written by F. W. Laas, Cedar Rapids, Ia. | 


economy and service. 
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nping Plant 


By WarrREN O. ROGERS 





SYNOPSIS—This sewage-pumping plant has 
three 400-hp., 27,500,000-gal. pumping engines 
and three 260-hp. water-tube boilers. Sewage is 
pumped against a head of 72 ft. through 42-in. 
discharge pipes. Drainage water is used in the con- 
densers of the pumping engines and is handled 
by engine-driven centrifugal pumps. Sewage from 
the Back River disposal plant is utilized to operate 
two 150-hp. waterwheels, each driving a 110-kw. 
allernating-current generator, the electrical output 
of which is used for lighting and motor circuits at 
the disposal plant. 





What is regarded by engineers as the most scientific 
system in the world for handling sewage is the twenty- 
one-million-dollar sewage system now under construction 
at Baltimore, Md. Prior to the great fire in 1904, the 
city, with a population of nearly 600,000, was without 
a sewage system, depending on cesspools and private 
sewers. 

Owing to the contamination by sewage of the waters 
of the Chesapeake Bay and the injury done the oyster 
industry, the legislature passed laws requiring a sew- 
erage system and the purification of the sewage before 
discharging into the bay. A sewerage commission was 
appointed, with Calvin W. Hendrick as chief engineer, 
under whose direction this system was constructed and is 
now nearing completion. 

By a series of intercepting sewers, about two-thirds of 
the city’s sewage is carried to Back River by gravity; 
the rest is intercepted along the river and harbor front. 
Upon reaching the new pumping station near the center 
of the city, it is pumped against a head of 72 ft. through 
42-in. iron mains for about a mile, from which point it 
flows by gravity to the disposal plant at Back River, some 
six miles east of the city. 

PUMPING PLANT 

The pumping station (Fig. 1) is constructed of brick 
and stone on a concrete foundation. Below the main 
floor the walls are of granite, and above they are of light- 
brown brick with terra cotta moldings. The roof is of 
slate, supported by steel trusses carried bv steel columns 
built into the walls. 

The building is fireproof, has an outside dimension of 
i88 ft. by 156 ft. 7 in., and is 59 ft. high from the 
ground to the top of the walls. The engine room is 180 
ft. long, 54 ft. wide and 68 ft. high from the basement 
floor to the tie beams of the trusses. It is lined with 
enameled brick for 23 ft. above the basement floor. 

At present there are three triple-expansion, crank and 
{lywheel, condensing pumping engines (Fig. 2) having 
22, 42 and 62 by 60-in. steam cylinders. These units 
run at 20 r.p.m., each having at this speed a capacity 
cl 27,500,000 gal. of sewage every 24 hr., or a total of 
82,500,000. The horsepower of the engine is 400 at 
normal speed, with 175 lb. steam pressure, and operating 
with a 28-in. vacuum. The first receiver pressure is 32 Ib. 
and the second receiver has a pressure of 2 lb. gage. 
These pumping engines rest on concrete foundations sep- 
arated from the building so as to absorb any vibration. 


The boiler room is separated from the engine room by 
a screen chamber below the main floor level and a 
machine shop and storeroom on the main floor level. The 
boiler room is 94 ft. long by 50 ft. wide, with space for 
five 260-hp, water-tube boilers set separately; at present 
there are but three 260-hp. boilers (Fig. 3). Each has 
two steam drums 23 ft. 35g in. long and 36 in. diameter, 
made of ;g-in. plate. The tubes are 18 ft. long and 4 
in. diameter. The heating surface of the drums is 193 
sq.ft. and that of the tubes 2473, a total of 2666 sq.ft: 

Two of these boilers are estimated as having sufficient 
capacity to supply steam for the three pumps. One boiler 
only 1s under pressure now, and it supplies steam for the 
pump that handles the sewage at the present time. ‘The 
spare boiler is held to take care of fluctuations in the 
sewage. Each boiler is capable of supplying steam for 
ohe pumping engine and all auxiliary machinery. 

The boilers are hand fired and have a grate area to 
heating surface of 1 to 44.4. The furnace gases pass to 
an economizer. above the boilers having 1550 sq.ft. of 
heating surface; it heats the water from the main pump 
feed-water heater from about 90 to 160 deg. 

All the boilers are connected to a single brick chimney 
200 ft. high above the boiler-room floor; it has an inside 
diameter of 10 ft. at the top. It is lined with firebrick 
for half its height and rests on a concrete foundation. 
‘The draft is controlled by a damper regulator which oper- 
ates a main damper between the boiler and the stack. 
fach boiler has a connection to a CO, recorder. One 
boiler is equipped with a superheater. 

The boiler feed water is metered, each boiler having 
a separate meter and a differential draft gage. Feed 
water is handled by either of two 6 and 314 by 6-in. pot- 
valve outside packed duplex pumps back of the boilers. 
Coal is delivered to the plant in barges and unloaded by 
a grab bucket into a hopper which delivers the coal to 
a bucket conveyor, and then into any one of the five 
200-ton bins above the boilers. The conveyor also carries 
the ashes from the basement to an ash bunker at the top 
of the boiler room, where they are loaded into wagons 
for removal. Fig. 4 shows the bucket conveyor in the 
basement. | 

At one end of the pump room are two 40-hp. centrif- 
ugal pumps driven by 7 and 14 by 8-in. compound con- 
densing engines. Each pump has a capacity of 3000 
gal. per min. and draws water from underdrains below 
the interceptors, and discharges either through the 
condensers of the main pumping engines or to the harbor 
direct. These engines (Fig. 5) each drive an air pump 
by a noiseless chain drive. At the same end of the build- 
ing there is a 35-kw. 7 and 13 by 8-in. compound engine- 
driven generator set delivering current at 250 volts, at 
300 r.p.m., for station lighting and motor circuits. There 
is also a smaller generator driven by an 8x7-in. vertical 
engine, and a small motor-driven air compressor, used 
to supply air for operating the exhaust valves on the low- 
pressure cvlinder, at from 28 to 30 Ib. pressure. 


SCREEN CHAMBER 


In the basement, between the pump and boiler rooms, 
is the screen chamber, and below its main floor is a 
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reservoir into which the sewage is discharged from the in- Above the screen chamber, level with the pump-room 
terceptors and then drawn by the pumps. All sewage is floor, are toilets for the engineer and firemen, a machine 
screened twice, first through a set of movable screens at shop large enough to do ordinary repairs, and a store- 
the entrance to the screen chamber and then through a room. Above these is a header room (Fig. 6). The 
fixed screen over the suction pipes of the pumps. The steam piping between the boilers and pumping engines 
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VIEWS OF THE BALTIMORE PUMPING STATION 


> ) 


Fig. 1. Exterior of the Baltimore sewage-pumping station. Fig. 2. Pump room, containing three 27,500,000-gal. ca- 
pacity pumping engines, Fig. 3. Three 260-hp. water-tube boilers. Fig. Coal and ash bucket conveyor. Fig. 5. Engine- 
driven centrifugal circulating pumps. Fig. 6. Header room between boiler and pump rooms. 


movable screens catch the coarser materials, which are is so arranged that no single accident can put more than 
hoisted out, the water with which they are saturated is one boiler or pumping unit out of service. On the boiler- 
removed in a steam press, and the screenings are then room side of the header room is an 8-in. main header 
burned in a special furnace in the boiler-room basement. which reduces to 4 in. at the ends. This header is held 
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in place by brackets secured to the side wall about 12 ft. 
above the floor. On the opposite side of the room, near 
the floor, a duplicate 8-in. header is piped to the oppo- 
site header by three 5-in. long-radius bent pipes. The 
pipe connections between the second header and_ the 
pumping engines are 5 in. in diameter. A duplicate 
set of auxiliary pipes runs from the headers to the aux- 
iliary units in the pump-room basement. Both headers 
are dripped to a separate drip line and the water of 
condensation returned to-the boilers. ‘The plant is oper- 
ated by F. H. Cronin, chief engineer. 

Sewage from the pumping plant is discharged into the 
main sewer at a point where it will flow by gravity to 
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All spray falls on the beds and trickles down through 
814 ft. of broken stone, coating the stone with a gelatin- 
like film in which certain bacteria multiply by millions 
and attack and kill the injurious bacteria in the sewage. 
When the sewage reaches the bottom of the filtering beds 
it is practically pure. It then finds its way to a central 
passage under the beds and is delivered to the settling 
chambers, requiring three hours for its passage. The 
sewage then drops 18 ft. through either of the two 150- 
hp. waterwheels in the power house. 

The power thus obtained is used to operate two 110-kw., 
60-cycle, three-phase, 2300-volt alternating-current gen- 
crators (Fig. 7), at rpm. The two 714-kw., 125- 
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Fig. 7. 


the disposal plant at Back River. Here there are three 
hydrolytic tanks, three sludge-digesting tanks and 18 
acres of broken-stone sprinkler filters, together with two 
settling basins. There are in process of construction 28 
Imhoff tank units, 16 sludge-digesting tank units, with 
accompanying sludge beds, and 12 additional acres of 
broken-stone sprinkling filters. 
As the sprinklers are 15 ft. below the hydrolytic tanks, 
a head is obtained sufficient to spray the sewage over the 
stone beds through nozzles spaced 15 ft. apart. The 
hydraulic head is controlled by butterfly valves which 
cause the sprays to rise and fall, \ varying from close to 
the nozzles out to the limit of 15 ft., thus utilizing uni- 
formly all of the surface of the stone bed as the nozzles 
throw a square spray. 
PRINCIPAL EQUIPMENT OF THE BALTIMORE, 


No. Equipment Kind Size Use 


THE 


MD., SEWAGE PUMPING 








Back River DiseposaLt PLANT 


volt exciters are each driven by a noiseless chain belt at 
1000 r.p.m.; the speed of the generators is regulated by 
two belt-operated hydraulic governors. The output of 
these two generators is utilized for illuminating the dis- 
posal plant and for operating small motors. To insure 
against interruption of service, an 85-hp. gas engine is 
coupled by a clutch to one of the generators so that if 
there is not enough water to operate the unit the engine 
can supply the power. It runs at 276 r.p.m. and has 
three 1014x16-in. cylinders. 

At one side of the room is a motor-driven centrifugal 
pump with a capacity of 600 gal. per min. against a head 
of 157 ft., at 1750 r.p.m. This pump forces water into 
a tank and is used for washing out the hydrolytic tanks 
and for general flushing purposes. 


AND DISPOSAL LIGHTING PLANTS 
Operating Conditions Maker 


3 Pumping engines Triple expansion. 22x42x62x60 in..... Pumping sewage.... 20 r.p.m., 27,500,000 gal. capac nesche 72 ft. 
MRE hte aia Grgnes. Ck Siac occ Bethlehem Steel Co. 
3 Boilera...... . Water tube....... od Steam generators. . 165 lb. steam. . Babcock & Wilcox Co. 
1 Economizer..... Green..... 1550 sq.ft. ht. surface Heating feed water........ Water raised to 160 deg EAE et es . Green Fuel Economizer Co. 
3 Gages. BI 0k5:08ki, <5. soarenaues RG 8 oie. |g» aamiathitureiaperdaren utah ais aercanahs . Lewis M. Ellison 
1 Regul: ator....... cts. eink eRe .. Draft control...... Automatic. . . Locke Regulator Co. 
1 Recorder.. See eee erre ie EO, on ca week ea Ko keer SA Hae U ehling Sales Co. 
2 Pumps... . Dapiex.... 6x3}x6 in .. Boiler feeders....... Os IS 5.665 cniko vn Hvceib esas Epping Carpenter Co. 
1 Superheater..... SR tie ie 4c nh Sate ie pe OINUNNIDDT ss. 4:5, cargan chee gitiah GEG Gs 06a Ciernihvana ak ato Power Specialty Co. 
2 Pumps... . Centrifugal. 12 in. Oe Sig ee Drainage......... re Lawrence Machine Co. 
2 Engines......... Vertical c ompound 7x14x8 i eo Driving drainage pump= Steam 165 lb..... Os See aes Lawrence Machine Co. 
2 Pumps.... BO NN eer On condensers. .... Chain belt driven............... Wheeler Condenser & Mfg. Co. 
1 Engine. ; fees bie acalk 7x13x8 in z Driving 35-kw. generator.. 165 lb. steam, 300 r.p.m............. Trenton Engine Co. 
1 Generator....... Direct current.... 35 kw.. . Engine driven. “fi 300 r.pm., 250 volt............ : Fort Wayne Elec. Works 
1 Engine.. . Single. . " CNIS... 6[a-4.555 Meee Driving small ge snerator 165 lb. steam, 400 r.p.m........... Ei Trenton Engine Co. 
1 Generator....... Direct current ao oe kw.. . Engine driven. BP DA, Be WONG ois 5 occ nesses Fort Wayne Elec. Works 
1 Motor..... . Direct current.... 2hp...... . Driving compressor. 1350 r.p.m., 220 volts.. Allis-Chalmers Co. 
1 Compressor..... Christensen...... ........ .. Compressing air. en ng rr: Christensen Engineering Co. 
2 Turbines........ Water. . BED... cass . Driving generators na ; 18 ft. head, 276 r. p. PR . S. Morgan Smith Co. 
2 Generators...... Alt. current. PRR Ss x4.5 cuenta Power and lighting circuits 276 r.p.m., 3 phase, 60 cy cle, 2300 volts.. Fort Wayne Elec. Works 
2 Generators...... Direct current... i) ee er. | ee ; 1000 r. a m., chain drive, 125 volts....... Fort Wayne Elec. Works 
1 Engine......... Vertical, gas...... 85 hp.............. Driving a. ¢. generators... . 276 r.p.m 5 Siam a 410-0 6.09.0. 40is+ 00.00, a ae res 4 
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SYNOPSIS—Description of the important details 
and points which the designer has to consider, with 
data gained from practical experience. 
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The oil engine with hot-bulb ignition is a type that has 
been developed widely during the past ten years, and 
which has gained a large field of application in Europe, 
particularly for marine and for agricultural purposes. Of 
course, the main condition for commercial success is ra- 
tional management and good shop methods, but the de- 
sign of the product is just as important. The paramount 
requirement is a reliable engine, as nearly foolproof as 
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Fic. 1. Typicat Two-Stroke-CycLte Hot-BuLs ENGINE 


possible, and of simple construction. The two-stroke- 
cycle type appears to have proved simpler and more eco- 
nomical than the four-stroke-cycle engine with hot-bulb 
ignition; therefore, this type will be selected for dis- 
cussion. 

Reference to Fig. 1 will make clear the principle of this 
engine. Air is sucked into the crank chamber by the 
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Fig. 4 
DIFFERENT ARRANGEMENTS OF Hot-BuLB IGNITION 


Fic. 3 


piston, either through ports a in the cylinder wall or 
through a simple air valve } ; it is then compressed in the 
crank chamber and led through a bypass and ports ¢ 
into the cylinder, where it is deflected by the piston and 
expels the exhaust gases through the ports d. The cylin- 
der is now filled with air; not pure air, of course, as the 
quantity admitted is not large enough to scavenge per- 
fectly and as the nature of the process makes per- 
fect cleaning of the cylinder impossible. This mix- 
ture of pure air and burnt gases is compressed by the 
piston on its return stroke, and at 50 to 85 per cent. of 
its travel, the fuel—kerosene, fuel oil or crude oil—is 
injected through a fine spray nozzle directly into the 
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pull 
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heated vaporizer or hot-bulb head. At about dead-center 
spontaneous ignition takes place, an explosion and com- 
bustion follow, and the piston is driven forward on its 
working stroke until it uncovers ports d and then c, where- 
upon the cycle is repeated. 

The typical indicator diagram of Fig. 2 illustrates 
the process within the cylinder, showing the compression 
to be fairly high, varying in different designs from 90 to 
110 lb. per sq.in. The explosion pressure may reach 300 
to 350 Ib. per sq.in. 

Considering the relative merits of three-port and two- 
port engines, it may seem at first that the three-port is 








Fie. 2. Inpicaror DIAGRAM FROM 
Two-Stroke-CycLe Hot-BuLs 
ENGINE 
the simpler and better, but the reverse is true, as the two- 
port engine requires a simpler casting. Also, for lubri- 
cating, it is better to avoid the third port, and the two- 
port engine gives a little more power. For smaller sizes 


it is advisable to cast the cylinder and frame in one piece, 
and the saving in machinery will offset the higher cost 
One of the most important parts is the cy!- 


of casting. 





LOTTI TOTOTITIIIY 





Power, 
Fig. 5 Fig. 6 


Figs. 3 to 6 show dif- 
ferent types which have been used successfully. The 


; | 
clearance volume is i to 


inder head and vaporizer or bulb. 


of the stroke volume ac- 


56 5.5 
cording to the compression desired. The walls of the 
vaporizer, which are usually cast iron but sometimes cast 
steel, have to be made fairly thin, otherwise too much time 
will be required to heat it for starting. 

Against the walls of this heated vaporizer the fuel is 
sprayed in a fine mist. The proper formation of this 
spray, however, requires experience. If it is too fine, pre- 
ignition will occur, whereas if it is too coarse, combustion 
will not be good, aud high fuel consumption will result. 
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A good nozzle construction is shown in Fig. 7. After 
passing through one or two check valves the oil is led 
through the spiral grooves and the fine hole at the point 
of the nozzle, the size of the hole and the depth of the 
grooves exercising a decided influence upon the formation 
of the spray. 

Of course, the action of the fuel pump is also impor- 
tant. It must have a quick, short stroke, and as the fuel 
for each revolution has to be forced through a fine hole 
within a fraction of a second, the pressure must be very 
high; the writer has measured it to 800 Ib. 

A typical construction of fuel pump and governor is 
shown in Fig. 8, the design being simple and self-explan- 
atory. The steel plunger is ground in the brass body of 
the pump. Sometimes a packing is not provided, al- 
though it is to be preferred. If used, it should not be 
tightened enough to hamper the return stroke of the 
plunger, which is produced by the spiral spring. The 
stroke can be varied by shifting the block a, and the pump 





























Fig. 7. Fue. Fig. 8. Fuet Pump AnD 
NozzLE (JOVERNOR 


can also be actuated by hand through the lever ), which 
is necessary when starting. 

The simplest governor is the “hit-and-miss” type and 
for most purposes it is sufficient. In Fig. 8, the lever ¢ 
receives its motion from a cam or an eccentric. To it is 
attached a lever d, which carries a square fiber disk e, 
and by means of a spring & is pressed down on block f. 
Usually the disk ¢ just slides back and forth on the block, 
but if the speed increases, the lever with the fiber disk, 
due to inertia, jumps too high when it leaves the little in- 
cline shown, and thus its edge g misses the edge h of the 
push-rod. In this manner the speed can be kept within 
narrow limits when changing from full toad to no load, 
and it can be adjusted by changing the tension of the 
spring & or by shifting the block f. 

The speed also can be controlled by a flywheel gov- 
ernor, which changes the stroke of the fuel pump or keeps 
the suction valve open during part of the pressure stroke. 
As an alternative, an ordinary centrifugal governor 
may be employed which acts in a similar manner, or 
which shifts a cam that in turn gives the pump a differ- 
ent stroke. - 

A weak point with many engines of this type is the 
injection of water into the cylinder. This is necessary 
for heavy loads as otherwise preignitions will occur. On 
the other hand, water should not be admitted when the 
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engine is running idle or at light loads, for it will mis- 
fire and possibly shut down. The water retards combus- 
tion and effects cooling. The effect of water injection is 
shown in the indicator diagram, Fig. 9, where purposely 
a little too much water was admitted. Usually, the water 





Fig. 9. SHOWING EFFECT OF 
Water INJECTION 


is admitted in a rather crude way, through a needle valve 
into the bypass, from which it enters the cylinder with 
the air. In this case continuous attention has to be paid 
to the needle valve to regulate the amount of water. If 
the load is fairly steady, no attention is required, but 
with a varying load it is inconvenient. Therefore, in 
several designs the water is injected by a small pump 
under the influence of the governor, thus giving more 
or less water to suit the load. 

With a view to eliminating the necessity for water in- 
jection, the writer once built an engine having a flywheel 
governor that turned the pump-actuating eccentric so 
that with light loads the injection took place at the usual 
time, but at heavy loads so late that no preignition could 
occur. The engine worked all right, but experience has 
shown that even here water injection proved advantag- 
eous, as it increased the power. 

Of prime importance also are the dimensions of the 
ports for the air inlet and the exhaust, which depend 
largely on the size and speed of the engine; the greater 
the speed, the larger the ports, although in larger en- 
gines the ports can be made relatively smaller. On an 
average, the length of the exhaust ports is 20 to 22 per 
cent. of the stroke, and that of the inlet ports 9 to 13 per 
cent., while they occupy about 90 deg. on the circumfer- 
ence. The exhaust ports should be uncovered so early 
that the pressure in the cylinder is almost nil when the 














Fig. 10 Fia. 11 
WroNG AND Prorver DESIGNS ror COUNTERWEIGHTS 


inlet ports open, for only in that case can effective scav- 
enging be obtained. 

The pressure of the scavenging air is not high, about 
t to 5 lb. per sq.in., but it is enough to blow the air and 
oil out of the crank case through every possible opening. 
particularly around the shaft. . In small engines this 
does not amount to much, for the bearing is usually a 
straight cylindrical bushing, and if sufficiently oiled, does 
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not let any air escape. Sometimes a steel disk is placed 
on the shaft, the idea being that the side of this disk, in 
contact with the bearing, will keep tight enough even if 
the bearing wears down a little. In other cases disks are 
employed which do not rotate but which are pressed by 
springs against the crankshaft, making a good joint. In 
still another arrangement a cast-iron ring is sprung into 
the bearing. 

In order to make the pressure in the crank case as high 
as possible and render the crank case efficient as an air 
pump, the clearance must be kept as small as possible. A 
long stroke is therefore not advisable. The importance of 
the clearance is, however, often overrated as it does not 
pay to make a counterweight such as that in Fig. 10; 
Fig. 11 is a better design. The writer once tried several 
engines with and without counterweights and marked dif- 
ference in power was not noticeable. 

In a horizontal engine the counterweight is necessary, 
for otherwise too strong vibrations will occur. While a 
counterweight like that in Fig. 11 is best, it is cheaper 


















































Fig. 12. 


ConNECTING-Rop ENpb 


to cast one in the flywheel. Towever, it is not to be for- 
gotten that such a weight revolving at high speed will 
cause additional stress on the main shaft. The main parts 
of the crank mechanism offer no extraordinary features, 
and are usually computed, assuming an explosion pressure 
of 300 Ib. per sq.in. For determining bearing surfaces 
a lower value can be used—about 250 lb. 

The connecting-rod should be so designed that an ad- 
justment of its length can easily be made, the marine 
head, as shown in Fig. 12, being recommended. The 
head should be as small as possible, so as not to make the 
crank chamber too large. Often the dimension A, Fig. 
12, is too small, for it must be remembered that some- 
times rather violent knocks occur which are hard on the 
material. Ample clearance (34 to 1% in.) should be pro- 
vided where rough cast-iron surfaces are concerned. 

For lubricating the main bearings ring oilers are pref- 
erable. A system of force feed is really the best, but it 
is more expensive and. requires more attention. With 
forced feed the castings are simpler than for ring oiling. 
Although the performance of this type of engine is not as 
good as the high-compression or Diesel type, the high 
economy of the latter is offset by the many complicated 
parts, which make the small sizes prohibitively expensive. 
For these small sizes (2 to 50 hp.) the type described has 
proved reliable and economical. 
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Safety-Valve Specifications 
By A. B. CarHart 


The specifications concerning safety valves in the pyro- 
posed boiler code, as recently revised by the committee 
of the American Society of Mechanical Engineers, are of 
special importance because they express briefly and clear- 
ly all of the details concerning safety valves that were 
discussed and unanimously agreed upon at a conference 
held in Boston a few weeks ago, at which nearly all the 
safety-valve manufacturers of this country were repre- 
sented. These specifications, therefore, may be regarded 
as representing the best modern practice, for they embody 
the combined experience and judgment of those who have 
had the best opportunities for the study of the subject; 
and as nothing at that conference was adopted without 
unanimous assent, the provisions must be regarded as 
safely conservative and proper. 

The paragraphs concerning common lever valves are 
of little present importance, in view of the recommenda- 
tion that all other than modern pop safety valves should 
be replaced as soon as possible. 

An item of special interest in paragraph 19 is the re- 
quirement that each boiler carrying a pressure over 15 Ib. 
and requiring a valve larger than 3 in. 
least two safety valves. 


must have at 
This does not mean duplicates, 
but that the total requirements shall be divided into 
smaller units. It insures greater safety and better opera- 
tion of the valves and boiler. It is not likely that both 
valves would ever be inoperative at the same time. Safety 
valves are calculated to discharge the maximum steaming 
capacity of the boiler under extreme conditions, and each 
time a single large valve opens it will discharge steam at 
a rate much greater than generated under normal condi- 
tions. This sudden discharge is wasteful, and the pres- 
sure will drop more than necessary before closure. To 
avoid this, safety valves are often adjusted to blow down 
only one or two pounds and operate with unreasonable 
violence, causing destructive hammering in the valve 
and a considerable shock to the boiler when the large out- 
flow of steam is suddenly checked, which in effect produces 
a miniature explosion every time the valve opens. 

Under ordinary conditions a small valve, operating 
very gently, would afford adequate relief and it requires 
much less attention than a larger one. The second and 
third valves would not open unless the pressure should 
continue to rise, but would be in reserve as emergency 
protection two or three times greater than required under 
normal conditions. 

Under paragraph 20, additional safety-valve protection 
is required on low-pressure boilers, because the rate of 
flow through the same orifice is less at the lower pressure. 

In paragraph 21, an entirely new maximum evapora- 
tion calculation has been adopted. Modern conditions, 
with stokers and forced draft, show fuel consumption 
much greater for a given grate area than formerly, there- 
fore the new formula and table proposed by the A. 3S. 
M. E. seem much more logical. 

Paragraph 24 requires that valves shall be of the direct 
spring-loaded “pop” type. Prior to 1875, all valves, and 
since then some valves, have been made that are spring 
loaded, but do not have the pop feature. 

For low steam pressure such valves serve fairly well, 
but their chief defect is that they open only slightly 
when the steam pressure reaches the set limit, and do not 
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lift higher as the pressure increases except by some spe- 
cial device. This consists of an addition to the disk ex- 
cluded from the pressure of the steam when the valve is 
closed, but when the valve opens, the steam acts upon the 
additional area also and causes the valve disk to suddenly 
tise more than it would by the pressure upon the orig- 
inal area only. 

The table on page 36, paragraph 21, fixes the normal 
steam discharge to be expected of each commercial size 
of safety valve at the several pressures given. It is re- 
quired in paragraph 22 that all valves must show lifts and 
discharges at least equal to the values given in the table, 
when the blowdown in boiler pressure is regulated to the 
amounts specified in paragraph 30. It is further pro- 
vided that the discharge rating of a safety valve, for the 
purposes of caleulating the number and size of valves nec- 
essary for a boiler, shall not be greater than the values 
given in the table. This embodies the unanimous agree- 
ment of all manufacturers at their recent conference, fol- 
lowing a long discussion of this special topic. 

The requirement in paragraph 27 that safety valves 
must be attached directly to the boiler without interven- 
ing pipe or fitting or internal dry pipe, and upon a sep- 
arate outlet independent of any other steam connec- 
tion, has perhaps aroused more comment and criticism 
than any other in these specifications ; yet in the judgment 
of those having the greatest experience and special knowl- 
edge of the subjec t, this is probably the most important 
requirement. All of the valve manufacturers were unani- 
mously for this provision in its present form. 

The provision in paragraph 25 that the several valves 
on the boiler should be set to open at pressures at least 3 
Ib. or 5 lb. apart seems proper. To set several valves on 
the boiler to open at nearly the same pressure is a mistake, 
because ordinarily the amount of steam to be discharged 
is much less than any one of the valves alone could prop- 
erly take care of. Two or three valves opening intermit- 
tently will involve much damage to themselves and harm 
to the boiler. 

Paragraph 30, as to the proper amount of blowdown in 
pressure for which the valves should be adjusted to close, 
is the result of the experience of all of the safety-valve 
manufacturers. Close regulation harmful, generally 
resulting in sharp and violent action of the valve in open- 
ing and closing, shortening its useful life and unduly 
straining the boiler. 

The purpose of the lifting gear specified in paragraph 
31 is simply to afford some means of insuring that the 
valve disk is free and that its action is not interfered 
with by deposits of boiler scale or lime in the valve 
guides. 

Paragraph 36 specifies that safety-valve springs shall 
withstand a cold compression test without showing any 
permanent set. This is to avoid dangerous consequences 
if the spring is screwed down to hold the valve closed dur- 
ing a boiler test. That such practice is entirely wrong 
is recognized in paragraph 40, which specifies that a test 
clamp or gage shall be used to hold the valve disk upon 
its seat during such a test. 

There is also a provision that a spring shall not be used 
for any pressure more than 10 per cent. above or below 
the working pressure for which it was designed. That 
valves will not operate properly and will not give normal 
lift or blowdown when the springs are either too weak 
or too stiff is not always recognized. 


Vo). 41, No. 3 


Paragraph 39 provides that at least one safety valve 
shall be connected near the outlet of a superheater to in- 
sure a circulation of steam through the superheater, to 
protect it from harmful rise of temperature in case the 
normal demand for steam is suspended for any reason. 
Valves smaller than the 3-in. size are recommended for 
this service, as they are more easily maintained and kept 
tight. Paragraph 41 provides for standard flanges for 
each valve size. 

The following ge letter was forwarded to the Council 
of the A. S. M. E., on Nov. 11, 1914: 


We, the following safety-valve manufacturers, have care- 
fully examined the third edition of the preliminary report of 
the Special Committee on the Construction of Steam Boilers, 
with particular reference to the specifications applying to 
pop safety valves, and are all agreed that these embody just 
what was unanimously accepted by the valve manufacturers 
who were in conference on Oct. 2, 1914. We therefore re- 
spectfully urge that your body accept and approve of same 
without modification, aside from such typographical errors as 
may be found therein. 


Elevator-Rail Greaser 


A device which will lubricate continuously and auto- 
matically the guide rails of the car and counterweight of 
an elevator has recently been ;erfected. The apparatus 
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DrTAILs or Enevator-Rat Greaser 


is shown in the accompanying illustrations. It consists 
primarily of a box to hold the grease, which has a U- 
shaped recess so that it may straddle the web of the raii. 
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Through an opening in this recess a double-ply leather 
wiper projects. It is notched to fit the rail and, being at- 
tached to the wall of the box by a flexible spring, is free 
to move vertically. When the car is going up, the leather 
wiper is in the position shown by the full lines in Fig. 2. 
The dotted lines show its position for a downward move- 
ment of the car. The spring also tends to push the 
leather forward against the rail. 

The box is filled with an even mixture of grease and 
graphite of the proper consistency to flow to the rail 
when it is agitated by the movement of the leather and 
spring. The greaser is attached to the top beam of the 
car or counterweight (Fig. 1). The feed of the grease 
is varied by moving the box toward or away from the rail. 
To remove any excess grease from the rail and drop it 
baek onto the leather a double-bladed scraper straddling 
the rail is mounted on top of the box. The blades are ad- 
justable for varying widths of guide, and in or out ad- 
justment is permissible as they are secured to the top of 
the box by a screw passing through a slot. 

When supplied, the box is filled with grease. At the 
end of six months the level of the grease is usually low- 
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By FRANK 





SY NOPSIS—Impressions of an American operat- 
ing engineer sent to Cuba to put some run-down 
plants in safe and economical condition. 





The writer hopes that none will construe the substance 
of the following to be a slap at all engineers in care of 
Cuban plants. 

On going to Cuba as a trouble man one feels that the 
island has grown in plants faster than it has in engineers 
competent to care for them. There are many good men, 
to be sure, but many are unfit. This condition among 
engineers is aggravated by the unfavorable attitude of the 
owners or employers toward skilled labor. Cuba is of 
course warm, and ice and refrigeration plants become 
more numerous as industry grows. Some business houses 
have failed owing to unnecessarily high operating costs. 
Some of these plants are quite old, five to ten years, and 
the equipment has greatly deteriorated or become obsolete. 
To convince the owners that they should first hire a good 
engineer at double or triple the usual local salary, and 
should immediately spend money for new equipment when 
they are already losing money, is difficult. 

The writer has found plants which, when new, pro- 
duced six tons of ice for one ton of coal, although at the 
time of his visits they were getting but one to two tons 
per ton of coal. Some plants in other industries are 
just as bad. 

At one plant a locomotive-type boiler was set in. brick- 
work. This seemed new and led to an inquiry as to why 
the brick setting was used. The engineer informed us 
that the firebox had been patched so many times that it 
was deemed advisable to set the boiler in brick, putting the 
furnace under the back of the boiler to reduce the tem- 
perature in the firebox. 

The first look into the furnace of a horizontal return- 
tubular boiler in this plant showed water running from 
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ered to a point from which it cannot reach the rail. About 
half a pound of grease is needed to refill the box, and it is 
claimed that the device is then ready for another six 
months’ service. The cover may be removed by loosen- 
ing three screws which pass through the casing of the box 
into lugs projecting down from the cover. With this ar- 
rangement it is not necessary to remove the screws en- 
tirely and thus run the risk of dropping them into the 
elevator well. 

Results of tests conducted on electric elevators equipped 
with these rail greasers show a reduction in starting 
torque of from 10 to 25 per cent. over dry and hand-lubri- 
cated guides. Other advantages claimed are savings m 
shoe and rail, the elimination of jars and jerks common to 
an elevator guided by dry rails, noiseless operation and no 
dropping of oil or grease to the floor of the well. The 
upkeep is small as the only part subject to wear is the 
leather wiper. This lasts for a long period and may be 
renewed at a cost of a few cents. The leather is made 
in sizes to conform with rails having face measurements 
from % to 9 in. W. A. Garvens, 708 South Ashland 
Blvd., Chicago, is supplying this device. 


1erican Engineer in Cuba 


EK. SMALL 


around the edges of a 24x48-in. patch, the second one 
to be put on that crown-sheet. The writer threatened to 
leave if permission was not given to reduce the pressure 
to 80 lb. (it was 100 lb.). This seemed to create con- 
siderable laughter in the office, but when the manager 
was shown that that patch was carrying a load of over 
115,000 lb. he began to congratulate himself on being 
alive. 

For some reasons the boilers here had their gage-cocks 
removed, gage-glasses being depended upon for showing 
the levels. The differences between the readings of any 
two steam gages was so great that for safety’s sake 
it was necessary to immediately learn the correct pres- 
sure. 

A steam hose had been used to clear the tubes of soot, 
and although the front ends were clear enough, the back 
ends contained soot that had accumulated and baked on. 
A brush could not be pushed through the tubes. 

On the way to one plant the first day, the engines could 
be heard pounding before the writer was within a block 
of the plant. Notwithstanding this condition, the engi- 
neer was as contented as could be. This plant was but 
four years old, although one would take it for fifteen’ were 
it not for the modern equipment. 

The writer’s experience leads him to believe that own- 
ers should, for a time at least, receive more support from 
builders. Equipment is installed and operated until ac- 
cepted, but in many cases it is necessary to “break in” 
the purchasers’ engineers, and this is by no means done 
thoroughly. There are few competent men available, and 
consequently it is but a short time until the equipment is 
giving poor service and the builder’s reputation with the 
local owners is injured. The builder would do well to 
try to get a good man to care for the plant. 

At present plants here are not so much in need of men 
who can obtain economical results, although these must 
follow, as of men who can keep equipment running well. 
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Boiler Efficiemcy Wit 


In checking up boiler efficiency it is essential to analyze 
the flue gases and take temperature readings as they leave 
the boiler. It is also desirable to note the draft at the fire 
and the drop in draft between the furnace and the damper, 
as these factors determine the air supply. When these 
data are known it is possible to calculate the combustion 
efficiency. 

A convenient and complete kit of apparatus for obtain- 
ing the above mentioned data is being supplied by the 
Precision Instrument Co., Detroit, sich. The equipment 
is neatly arranged in a case. The illustration shows 
the various devices in position for testing a boiler. The 
case is divided into three compartments, but by an in- 
veniuos arrangement the covers to all three compartments 
are locked by a small padlock within the handle of the 
case. A. differential draft gage is contained in one 
compartment, the middle chamber contains an Orsat ap- 
paratus of special design and the third space a high-tem- 
perature thermometer, a special printed report pad for 
recording the various test data, some rubber tubing, ete. 
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Kir Unstuna Anp Reapy For Use 


As indicated, the draft gage is arranged so that both 
the draft in the furnace and the drop in draft between 
furnace and damper may be conveniently taken. For 
this purpose rubber tubing oftsuitable length and sectional 
iron pipes of the fishpole variety are provided. The 
draft gage is graduated in hundredths of an inch. For 
compactness the three pipettes and the burette of the 
Orsat are arranged in a circle. The analyzer is graduated 
to read in tenths of one per cent. The necessary rubber 
tubing for the analyzer is furnished. 

The high-temperature thermometer is encased in a brass 
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tube to prevent breakage and is provided with sectional 
extension pieces so that it may be inserted through any 
ordinary wall of a boiler setting. In the compartment 
containing the thermometer there is space for storing 
tubing, data pads and bottles containing the chemical 
mixtures. 

The kit is also provided with a book of instructions 
and manual of testing methods, a pad of standard test- 
report blanks, proper chemicals for absorbing CO,, O 
and CO, already mixed for use, a funnel, and in short, 
all the necessary parts and materials required to conduct 
a boiler-furnace efficiency test. That all of this equip- 
ment can be kept in a small, compact case ready to be 
carried to the point of immediate use is an advantage. 

Some Original Ideas 


An operator complained of the rapidity with which 
the brushes of his engine-driven generator were con- 
sumed, although the load was comparatively small and 
there was no evidence of sparking. All brush-contact sur- 
faces appeared to have been recently sandpapered, but he 








stated that they had not been touched since their in- 
stallation about ten days before. It developed that the 
engine had been shipped from one place and the gener- 
ator from another and that they had been connected on 
the ground. 

As the commutator showed some eccentricity, a local 
machinist was engaged to turn the commutator in its 
own bearings. He had used a diamond-pointed tool, 
which was all right, but had also used a coarse feed and a 
comparatively deep cut, thereby converting the commu- 
tator surface into a milling cutter, so far as the brushes 
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were concerned. On being recalled to finish the job, he 
explained that he had made that kind of surface on pur- 
pose, so as to make the brushes “bite better.” 

In another case, complaint was made that a machine 
would not generate, but by the time the inspector arrived 
it was generating all right. The operator stated that, as 
far as he knew, he had not done anything to help mat- 
ters, but had let the machine run to “work in the bear- 
ings.” It seems that he was particular how the machine 
looked and had been touching up bolt-heads and nuts 
with gold paint, and while doing this had concluded to 
give the commutator a coat, with the result that the ma- 
chine would not pick up until the brush friction had re- 
moved the gold paint. 

In another case a plain shunt-wound generator and an 
interpole generator were being operated in parallel. When 
the attendant wished to withdraw the interpole machine 
from parallel operation, he found it difficult to reduce its 
current to a low value. He had observed the practice of 
oiling commutators occasionally and at such times had 
noticed the current decrease on the machine. Being in 
the habit of applying the results of his observations, he 
adopted the practice of oiling the commutator of the in- 
terpole generator whenever he wished to take it out of 
service. The result was that the commutator absorbed so 
much oil that it eventually broke down. 


3 


Kingsford Double-Flow Pump 


Among the line of Kingsford centrifugal pumps is 
that known as the double-flow type, Fig. 1, which in 
the illustration is motor driven. It is manufactured by 
the Kingsford Foundry & Machine Works, Oswego, N. Y. 

















Fig. 1. Kinesrorp DouspLeE-FLow Pump 


A sectional view of the pump is shown in Fig. 2.) Tn 
this design the water-ways are liberal, the stuffing-boxes 
are of ample depth and the span between the oil-ring 
bearings is small. As the water seals are internal, the 
leakage is collected in the bearing buckets, and from 
there piped into a common waste-pipe. 

The pump is so designed that with one head removed 
and the setscrews in the coupling loosened, the shaft and 
impeller may be removed from the casing without dis- 
turbing the suction or the discharge pipe connections. 
As the joints between the heads and shell are metal to 
metal, set gaskets are eliminated and alignment is in- 
sured. The impellers are made of single castings inte- 
eral with the balance ring, which under ordinary con- 
ditions will wear until the impeller requires renewing. 
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Fig. 3 shows an impeller with staggered veins; this de- 
sign is used in pumps of large capacity. 

Theoretically, the double-suction pump is hydraulicall) 
balanced and free from end-thrust, but in practice un 
equal leakage through packing fissures, inaccuracies in 
casting or unequal wear, supplemented by lodgment of 

















Fie. 2. SecTrionaL VIew oF THE KInGsrorD DOUBLE- 
FLrow Pump 


foreign matter, all tend to disturb the theoretical bal- 
ance, and the result is that end-thrust is present. In 
this design of pump this difficulty is overcome by auto- 
matic water balance, with which it is claimed neither 
wear nor foreign matter will disturb the equilibrium of 
the impeller. Therefore, stationary and positive thrust 
bearings are eliminated. 

Leakage from the pressure to the suction side of the 
impeller is reduced to a minimum by bronze packing 
rings. They are attached to the heads and in connec- 
tion with rotating rings on the impeller form part of 
the automatic water-balance device. 

Although the shells or main casings are made split 
horizontally, when conditions warrant, the pump is gen- 
erally made with the shell of a single casting with inte- 
gral sections and discharge openings. The volute sur- 
rounding the impeller permits of omitting diffusion veins 
for low and moderate heads. The design of this pump 
makes it possible to locate suction and discharge open- 
ings at various positions, as for instance a pump with 
»® horizontal or vertical discharge is sometimes found 




















Fie. 3. Pump Suarr AND IMPELLER 


convenient, and frequently the suction and discharg: 
openings are desired on the same side. 

The head and bearing housings, secured to the main 
casting by studs, come metal to metal, and a water-tight 
joint is secured by a rubber cord placed in a triangular- 
shaped space formed in joining the heads and sheil. The 
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head forms a part of the suction chamber and guides the 
water into the impeller opening. 

Ordinarily, the pump shaft is of machinery steel, made 
exceptionally large and stiff to prevent bending and to 
carry the impeller without vibration. When liquids 
which affect iron and steel are to be pumped, the shaft 
is covered by a sleeve of composition metal. This sleeve 
is provided with threaded ends and fits snugly on the 
shaft. It is easily removed by a special kind of wrench 

In other than belt-driven pumps, a flexible coupling 
is used between the pumps and prime mover which allows 
for any slight inaccuracies in alignment. This coupling 
consists of cast-iron halves, one of which is fitted with 
steel bolts extending into corresponding holes in the 
other coupling half, the driving force being transmitted 
through the medium of rubber cushions mounted on the 
sleeves. 

Imperial Portable Air Com- 

pressor 


The small portable gasoline-engine-driven air com- 
pressor, illustrated herewith, has been developed by the 
Ingersoll-Rand Co., 11 Broadway, New York City. 

The compressor is self-contained and is operated by 
a simple single-cylinder gasoline engine coupled directly 
to the compressor, both pistons working on the same 

















PorrasLe Atk COMPRESSOR 


crankshaft. The engine is of the single-acting, two-cycle 
type. This standard air compressor has a capacity of 


15 cu.ft. per min. at a pressure of 90 |b., and is fitted 
with an air unloader. The engine speed is controlled by 
a centrifugal governor. 

Cooling is provided for by a gear-driven pump and an 
automobile-type radiator with large tank capacity, serv- 
ing both the compressor and the engine. ‘The radiator 
is assisted by a large fan. 

An air receiver tested to 300 lb. water pressure and 
fitted with a safety valve, pressure gage, the necessary 
piping, outlets, ete., is hung at one end of the frame 
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and a 15-gal. capacity gasoline tank is supported on a 
large tool box. The outfit complete weighs 1600 lb., and 
is designed for hand transportation, but it can be fitted 
with tongue and singletrees if desired. 


Efficiency Test on a Large 
Alternator 


By J. H. McDouaan 


Some time ago the writer had occasion to test a large 
alternator to determine its efficiency and segregate the 
losses. The plant was situated in the mountains, at a 
very inaccessible point; on which account, together with 
the fact that the test had to be made on short notice. 
it was necessary to depart from the common methods of 
testing. 

The machine was a three-phase, 2300-volt, 60-cycle. 
5500-kw. alternator direct-connected to two tangential 
waterwheels and operated in parallel with a number of 
other plants. The waterwheels were equipped with needle 
nozzles, the needles being operated by hand and the gov- 
erning done by deflecting the nozzles. One governor con- 
trolled both nozzles. 

In order to improve the accuracy of the test, two cur- 
rent transformers were installed of such a size that the 
losses of the machine, run as a motor, would give full- 
scale deflection on the indicating wattmeters. The reg- 
ular two-wattmeter method of measuring three-phase 
power was used. Both nozzles were disconnected from 
the governor. It was also deemed advisable to install 
short-circuiting switches on the current transformers, as 
in synchronizing practically full load was sometimes 
thrown on the machine, which it was feared would burn 
up the small-capacity current transformers. As no reg- 
ular short-cireuiting switches were available, two blades 
of an old 250-volt quick-break switch were mounted on 
separate boards and served very well. 

In making the test one nozzle, No. 1, was completely 
closed, and the other, No. 2, was gradually opened until 
the machine with its field circuit open was brought up to 
normal speed. After noting the position of the hand- 
wheel and the number of turns, the nozzle on this wheel 
was closed. Nozzle No. 1 was then opened and the ma- 
chine brought up to speed and synchronized with the 
system. By adjusting this nozzle the load was brought 
to zero. Nozzle No. 2 was now opened to the point where 
it stood in the first part of the test and the amount of 
power furnished to the system was noted. It will be 
seen that this power plus that lost in the armature by 
resistance will equal the power consumed by friction 
and windage. This is evident, as the water that was used 
to deliver this power was equal to that used in overcom- 
ing friction and windage in bringing the machine up to 
speed. A very small error would be introduced due to 
neglecting the load losses, but as this would be but a 
fraction of one per cent., it may be neglected. 

In order to determine the core loss, nozzle No. 1 was 
closed and No. 2 was used to bring the machine up to 
speed, and the field current was brought up to the nor- 
mal full-load running point. The position of nozzle No. 
2 was noted and it was then closed. Nozzle No. 1 was 
now opened and the machine brought up to speed and 
synchronized. After bringing the load to zero, nozzle 
No. 2 was opened to its position at the beginning of the 
core-loss test and the amount of power delivered to the 
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system noted. This power plus the resistance loss in the 
armature minus the friction and windage losses gave the 
core loss. 

To check this last reading, all water was taken off the 
wheels and the generator allowed to run as a motor. This 
reading checked very closely, although to get satisfactory 
readings, it was necessary to somewhat change the excita- 
tion, which of course changed the core loss to a slight 
extent. 

In the matter of load losses, the recommendations con- 
tained in the Standardization Rules of the American In- 
stitute of Electrical Engineers were followed. One-third 
of the short-circuit core loss was, as an approximation 
and in the absence of more accurate information, assumed 
as the load loss. 

The machine was short-circuited and brought up to 
speed by nozzle No. 2, and the field current increased 
until full-load current flowed in the armature windings. 
The short-circuit was then removed and nozzle No. 2 
closed. The machine was synchronized by nozzle No. 1, 
and No. 2 was opened to the point at which it stood at 
the beginning of the load-loss test, and the amount of 
power delivered to the line was noted. The core loss for 
the excitation used on short-circuit was determined as 
for the full-load voltage. Therefore, the power shown 
in the load-loss test plus the armature resistance loss, 
minus the friction and core loss at the excitation used, 
divided hy three, gave the core loss as nearly as it could 
be determined. 

The armature resistance was measured with an am- 
meter and a low-reading voltmeter. Thus the armature 
resistance losses could be caleulated. The field resistance 
was also measured and full-load excitation noted so that 
the resistance losses in the field could be computed. 
These completed the list ef losses and the efficiency could 
therefore be computed by dividing the output by the out- 
put plus losses. The mechanical losses of the water- 
wheels were, of course, included in the mechanical losses 
obtained, but as the guarantee included these, no effort 
was made to segregate them. 

a 
“World’s Best” Feed-Water 
Regulator 

The “World’s Best” automatic feed-water regulator, 

manufactured by the McDonough Automatic Regulator 


Co., Detroit, Mich., is of the thermostatically controlled 
type. The main purpose of its design is not only to se- 
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Fic. 1. Position or Reautator WHEN CONNECTED TO 
A BOILER 


cure a continuous feed, but a positive automatic control 
of a continuous feed to vary with the boiler load and to 
maintain a water level within limits best suited for con- 
stant maximum boiler capacity, efficiency and uniform- 
ity of operating conditions. 
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This regulator, Fig. 2, maintains a continuous feed 
proportional to the evaporation and for light and uni- 
formly varying loads a constant water level. For sud- 
den increase in load and the resulting rapid drop in the 
water level, the regulator valve does not open suddenly 
to admit a large quantity of water into 
the boiler, but there is a time element in 
the expansion of the tubes operating the 
valve which uniformly increases the feed, 
permitting the immediate furnace heat 
to be used for evaporating and not for 
heating cold feed water. 





This regulator consists of a special 
feed valve, two headers and two expan- 
sion tubes connected in parallel through 
a rigid linkage to the feed-valve stem. 
The use of two tubes doubles the power 
of expansion and contraction, and the 
levers transmit the motion to the feed 
valve in a ratio of 5 to 1. A turnbuckle 
and pointer indicator permit of accurate 
adjustment of the valve, and the pointer 
indicator shows the position of the valve 
while the regulator is in operation. 

The regulator is installed in an tn- 
clined position, Fig. 1, wholly supported 
by the feed piping with the connections 
made to the water column, as shown. In 














Fia. 2. Reau- operation, the lower ends of the tubes 
are filled with water and the upper with 
steam. As the water falls or rises in the 


LATOR 


boiler, it correspondingly falls or rises in the regulator 
tubes, presenting a greater or lesser area of the tube sur- 
face to the steam, causing them to expand or contract 
accordingly. The inclined position of the regulator gives 
the greatest variation in exposed tube surface for a given 
variation in water level and the greatest sensitiveness 
to variations in load. 
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Fig. 3. CHART SHOWING FEEDING CHARACTERISTIC OF 
THE REGULATOR 


The chart, Fig. 3, taken from two boilers in regu- 
lar service, each equipped with this regulator, shows the 
uniform and constant feeding characteristic of the 
device. 
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Pipes for Steam Engines 


By Freperick W. SALMON 





hour, which is about what many engine builders guarantee 


SYNOPSIS—In the literature on the proper size in their contracts for such a size under these conditions 
of steam and exhaust pipes for steam engines there There is then 135 ichp. X 26 Ib. or about 3500 Ib. of 
is little in practical shape for ready use ; therefore, steam per hour, and looking on the chart the nearest sizes 
data of sizes of a large number of successful plants are found to be 4-in. steam pipe and 5-in. exhaust, which 
have been plotted and tables given of values ob- sizes are as small as one should like to make them for or- 
tained by plotting smooth curves representing fair dinary conditions of plant arrangement. 


averages of good practice. In special cases of very large plants or long steam 
mains, the drop in pressure from pipe friction should 
_ There are two methods of determining pipe sizes—one be calculated. Perhaps that method of choosing pipe 
is by a long and elaborate computation of pipe friction, sizes should be followed, but the table will be found 
with the use of coefficients based on 
































































































































































































































































































































































































































































2 
= tesitn ee See LIVE STEAMGAGE | EXHAUST) | x: 
a limited number of experiments ; the PIPE PRESSURE LASQININGHES VAC] SS SD : 
other is what some people would call a [pianfsqin|_60 [ioo]i50| o [26" mes | 
, : : : : 5 
rule-of-thumb, in which the pipe size  POEAREAMAXIMUNLBOFSTEAMPERHR] SS 8 f 2 2 
. gage ! |_|or5| 200 [26 [ee Tar foe JESSE = f = 
is determined as a fraction of the cyl- 1%{1227| 327 | 337 | 357 [229 [ios |RSCK =E—-—F > 
Sebe 22000 
. . > “* t % - —_ 23 —— - ee uw 
inder diameter. The first of these is — |14|477| 472 | 486 | Sit 1300 [148 Jy ePe f= es ees eee © 
ele 2 [ai4 | 636 | 62 [oie [587 [ter | SNe ff 2 
commonly based on a steam velocity in [24/4966] i310 Tiss0 |a30 ToT [4i2_|yrgs 8 = A21000 = 
, : ike «fe 3 [7.07 | 1885 | 1940 {2050 [320 [595 Jao RS = 
PT > sy ) ye secon q .3 
fe t per minute or per second 35 a6e | 2607 | 2640 |2500 lis oo7 | © SS 20000 % 
For the modern steam plant in a 4 [1256 | 3350| 3450 [3650 [2350 [1053 | yy a 5 
factory or the municipal plant of a 4%!590] 4240/4370 [4630 |2o70_ [1835 [CO “QIK =<, Sees =| 19000 5 
ia . . [5 19.63] 5250 | 5400 | 5120 | 3670 _| 1650 “3f- Se e 
small city, designed according to con- [7 [2827] 7550| 7770 | 8220 |s280 [2370 “oF amare 18000 5 
er ae a a a oe on 7 [3850 10300 [10600 | 11200 | 7200 | 3230 | = Sf ———— : = = 
ve ntional practic and having a fair “B |s026| e400 Aon [noo fae [4x0] a 17000. 8 
grade of reciprocating engines set close [79 [és61 [17000 | 7500 Ly 11900 | 5340 § ; E 
. vor 10 | 78.54] 21000 |21600 | 22850 |14700 | 6600 | 16000 $ 
a AT'S Ss . ( an & ‘1)- — ~~ ——_-}- —f --— -—— 2 > 
to the boilers, it is much m re conven iz |iso | seso|st00 | 300] 600 3600] FS} — cf —| | —— —— ¥ 
ient to calculate pipe sizes from the 14 {15494 | 40800] 42400 | 44500] 26800 | 12950 | = oy —— = \ == TS 15000 » 
gross pounds of steam per hour re- {16 {20t06]58700] 55200 | 58500 | 37600 | 6800 —4 = 
- i her ‘thee annie ak Mies Dek ented 18 [2sa#7 {68000 | 62600] 74000 47600 | 21300] Wf-— 414000 § 
quired by the engine hs : e€ Hest Tater 20 {314.16 [83800 | 85300} 91200 | 58700 | 26400, SA——— ft — —~j—_—_—_—  F- —- 13000 3 
load and make use of a formula based CONSTANTS t —s === a 3 
on the most suitable pipe size as estab- C1K| W- Ac-dkk 4x © 12000 & : 
. . (28 [50 |392 —af--9 — A 
lished by several decades of good com- il 26 Lae ‘eile W uy =SFF $ 1000 8 | 
skesd temaenki =| 241105 [825] A-~—~- WroF—t OF 2 5 
mercial practice. Shoot 1957 Y= =- —- — ‘ 
The old rule-of-thumb would an- — |ehQy8t}® oay YF + 10000 S. 
2 * a ne. all C 
ae — ee ee ene : Shilo {151 {1186 YT 5F &4— < 
swer but for the fact that during the aca 3 Ay ay, 9000 © 
past few years some of the engine — |?}}\\srtia7 og =WF—$ 8000 © 
builders have increased the rated — BARE oS =A = £ . 
ce 2 T — vf — mee: 
speeds of their engines—and therefore — FIR} 3h+4 H-b¢ Y —- se 7000 £ 
: : Se STS @ 
the rated horsepower and steam con- : = = + —1 g00 & 
sumption—without apparently — in- =5 ‘eset SS 5000 % ¢ 
creasing the pipe sizes, and in some = = = 3 FE 
ca —— Sa —+—— © : 
cases wire drawing results ; whereas, if SS S400 - * = 
these simple formulas were used for at ——}-——_—_—+ J 3000 5 = 
. . ‘i : i oe CSET? SCORER re 
the pounds per hour and the pipe sizes ae == SS = uy a SS ia 3 = 
chosen accordingly, the wire drawing SS —— #000 s 
ae 2 ° aoe ae ee ~~ = sits = 3 RSE SENN: SST ee CA AT stanton 
would not be higher than that here- a 8 aaa ae + 1000 
. . . ee ee: ae Sa A EN TT, I A TA I TN Se SAE LAAT 
tofore established as good practice. eZ —-|— ff Ff oe 
° ° 4 ° tt © 3 WU Bf I+ lo 18 
The curves and constants given in | ¢ 9 ‘ cenit 
u j r . . 
the chart are from the mean curves Internal Diameter.or Bore of Steam Pipe in Inches 
found by plotting the results of data Sizes or Pires vor Steam Eneines, Basep oN Successrun Practice 


obtained of sizes of engine pipes used 

in a large number of successful power plants. The maxi- Useful for a large percetitage of the cases arising in 
mum and minimum curves were quite irregular, but they practice. 

appeared to vary up to about 10 per cent. of the mean 
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Capacity and Power of Hy- 


draulic Pumps 


By R. A. LACHMANN 


The accompanying tables provide a ready means of as- 
certaining the power and capacity of a plunger pump. 
Although computed for single-acting pumps with a slip 
of 5 per cent., and working against a pressure of 1000 




















+Horsepower 
| Required to 


= 
ee Oe SB ell ol | 


SMALL SINGLE- 


Run Pump 


ov 


w a] os — 


o 
NOR Nw KO eit 


TABLE 1—CAPACITY AND POWER OF 
ACTING HYDRAULIC PUMPS 
os Sc R P = 
© —— = as es 
‘ t. of ? Pe ne, ° =o a 
ee oe er ee ee 
“ 00 oM> OO Bo: 25 ss vio ae 
“2 Sec o& a5 a", Sa of2 wf 
62 S33 6S Ss &3 oe 23; 86 
ZO, AAs n& sO #0 Ga mee 3 
(% 28 0.12 
D” Wate , & 44 0.19 
34 63 0.27 
| ly, 56 0.24 
ORE , & $+ 1% { 88 0.88 +} 100 25 1000 
| % 126 0.54 
f % 84 0.36 
S tecee , %& 132 0.57 
| % 189 0.81 
[ % | 37 0.16 
eee 5 59 = 0.25 
% 84 0.36 
1, 7 0.32 
S sale are 5p 2 117 0.51 100 33 1000 
4 168 0.72 
% 112 0.48 
ae A 176 =0.76 
| % 252 1.08 
f % 47 0.2 
Br kccots 5% 73 =: 0.32 
% | 1050.45 
i“ 93 0.4 
Bw eccinte 5 +} 2% {| «147 0.63 100 42 1000 
¥, 210 0.9 
1% 140 0.6 
Be. aiaeats ; % 220 0.95 
| %& 315 1.35 
f % f 56 0.24 
RR: Rasta 54 88 0.38 
% 126 0.54 
% 112 0.48 
B & hea 5 +} 3 176 0.76 100 50 1000 
a 252 1.08 
% 168 0.72 
o's gah , & 264 1.14 
| % 378 1.62 
*Figures given are 5% less than the theoretical capacity, 


on account of loss due 
+Figures given are 


Kos 
25% 


to slippage. 
more than the theoretical 


power, allowing for friction. 


TABLE 
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ACTING HYDRAULIC 


AND 


POWER 


OF 


LARGE 


horse- 


SINGI.E- 


PUMPS, SINGLE PLUNGER— 








%-IN. TO 1%-IN. DIAMETER 

3 Sa fe 32 ef 
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, were ] ( 168 0.72 

. en | | 229 1.00 

eee } 298 1.29 

eee | | 398 1.64 | 

> See t 4 4 466 2.02 + 100 66 1900 
> ee 564 2.44 

er 672 2.91 

BAR seme | 788 3.41 

, es | 915 3.96 

. ae 210 0.90 

, oa 286 1.25 

Ear 373 1.51 

> ee 473 2.05 

> aaa ? 5 4 583 2.53 } 100 84 1000 
. a 705 3.05 

lL re 840 3.64 

BOR. 4.4is.8 985 4.26 

re 1144 4.95 

ee f 252 1.06 ] 

- weeds 344 1.50 

ee 447 1.94 

Be we ces 567 2.46 

|. eee 6 700 =63.03 |} «100 §=©100 1000 
| as 846 3.66 

ae 1008 4.37 

i ae 1182 5.12 

eee 1373 5.94 


*Figures given are 5% 
on account of loss due to slippage. 
+Figures given are 25% 
power, allowing for friction. 
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more than the theoretical 
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capacity, 


horse- 


89 


lb. per sq.in., they may, by a few simple calculations, be 
made to apply to any direct-acting pump. 
examples will make this clear. 

Assume a two-plunger pump with %4-in. plungers, a 
214-in. stroke (the movement of the plunger in one di- 
rection) and a speed of 100 r.p.m. when working against 
a pressure of 1000 Ib. per sq.in. Under these conditions 
the capacity and necessary horsepower can be read di- 
rectly from Table 1. 


A couple of 


First, look for 24% in. under the heading “stroke ;” 
then the number 2 in the column headed ‘number of 


plungers,” 
3 in. 


and opposite this for the plunger diameter of 
Following this line to the right, there will be 
found the desired information under the respective col- 
umns; that is, the capacity in cubic inches per minute 
will be 210, the capacity in gallons per minute will be 
0.9, and the horsepower required to drive the pump will 
be 0.66. A 1-hp. motor would probably be selected. 

















TABLE 8—CAPACITY AND POWER OF LARGE SINGLE- 
ACTING HYDRAULIC PUMPS, SINGLE PLUNGER— 
1%-IN. TO 4%-IN. DIAMETER 

& = S 

ae aS Ss n ‘ = 
. be pe 686 SE ge BS 
@ 3 23 3A So wee | OM ase 
~@ a om o & 35 Oo; be onP 
© 5 2 os 33: ae | l= a7) =f, 
aS “4 -F- 5 = os sae ne a] 
50 25 Si i 2% $55 98. gs 
so 5 oo Os Oe > Ooms bo Tes 
ater n= rad Pea ee tf Pa Pa nel 4A 
a 7 1049 4.54 ) 3.31 
Rpt fatty bx 1194 5.17 3.77 
en 1511 6.54 4.77 
| eee 1865 8.07 | 5.89 
. ee 4 2257 as 1 100 66 1000 7.12 
ere | 686 11.63 8.48 
1 See 3656 15.83 11.54 
Ree | 4775 20.67 15.07 
| a 6044 26.16 19 O08 
Se 1311 5.68 4.14 
UR See 1493 6.46 4.71 
2% 1889 8.18 5.96 
3 ee 2331 10.09 7.36 
3. sank } A 2821 12.21 100 84 1000 8.90 
Rate 3358 14.54 10.60 
ee 4570 19.79 14.43% 
Rd ‘-dedean 5969 25.84 18.84 
ee 7555 32.70 23.85 
Lar | 1574 6.81 4.97 
- wewae | 1791 7.76 5.66 
~ a | 2267 9.81 7.16 
eee | 2798 12.11 8.84 
>. } 6 3386 14.66 | 100 100 1000 | 10.68 
3 | | 4029 17.45 | 12.72 
1 ae | 5484 23.75 | 17.3 
Dawe e.s | | 7163 31.01 |} 22.61 
wee { 9066 39.24 | | 28 62 

*Figures given are 5% less than the theoretical capacity, 
on account of loss due to slippage 

TFigures given are 25% more than the theoretical horse- 


power, allowing for friction 


Now assume the following conditions: Stroke, 24% in. ; 


diameter of plungers, 34 in.; number of plungers, 4; 
speed, 150 r.p.m.; pressure, 1700 Ib. per sq.in. Find 
the capacity and the horsepower required. 

As the quantities and sizes involved are directly ‘pro- 
portional to those in the table, first double the quantities 
given for two 34-in. plungers: this gives the first. multi- 
plier, namely 2. Then since 150 r.p.m. is 1.5 times 100 
r.p.m., shown in the table, the second multiplier will 
be 1.5. The third multiplier is 1.7, since 1700 Ib. is 
1.7 times 1000 lb. The product of these three multi- 
pliers is: 


> * 16 & 1.7 = 6] 
which is the common multiplier. Then the capacity is 
5.1 & 210 cuin, = 1071 cuin. per min. 


1 & 0.9 gal. = 4.59 gal. per. min. 
and 
5.1 X 0.66 hp. = 3.366 hp. 


or about 314 hp. would be required. 
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Nugent Pressure Return Oiling 
System 


From time to time in these columns the various Nu- 
gent lubricating devices, such as the pendulum crankpin 
oiler, the antipacked telescopic oiler for crossheads and 
eccentrics and the illuminated oil filter with the auto- 
matic water separator, have been described. For about a 
year, however, the company has been combining these va- 
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Nucent Ornine System 


rious devices into a complete pressure system for individ- 
ual units, such as is shown in the accompanying illus- 
tration. 

A simple plunger pump actuated by the engine eccen- 
tric draws the oil through the pipe D from the storage 
space of the filter. The oil is forced to the system on the 
engine and to the reservoir A, which is provided with a 
gage glass and an overflow leading from the top of the 
tank. The oil flows back to the filter through the pipe B. 
By manipulating the valve #7 any pressure up to 25 Ib. can 
be maintained on the system. A check valve J prevents 
oil returning to the filter through the suction. Open- 
sight feeds supply the oil to the various points of ser- 
vice, and drains F, F and G from the crankpit, eccentric 
pan and outboard pillow block return the oil to the water 
separator and oil filter shown under the floor. If any of 
the openings in the sight-feeds should become clogged, it 
is an easy matter to force up the pressure to the limit 
previously given and blow out the obstacle. The safety 
valve O, set at 25 lb., protects the system. 

Pipes L and M convey the oil to the outboard bearing, 
N is a support for pipe L, K is a sight-feed in the water- 
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outlet pipe leading to the sewer, Q is a gage to show the 
pressure on the system, and P is a drip pan for the oil 
pump. The system is thus complete in itself and is actu- 
ated by the unit it serves. If any trouble should develop 
it is localized to the one unit. Additional information 
may be obtained from W. W. Nugent & Co., Chicago, Il. 
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Farnsworth Tilting Traps 


A combined feed-water trap, heater and weigher is 
being marketed by the F. C. Farnsworth Co., Bush Ter- 
minal, Brooklyn, N. Y. The illustration shows a sec- 
tion of this tilting type of apparatus. 

The tank has two compartments which fill and empty 
alternately. Instead of trunnions, flexible copper hose is 
used. Water is carried to the top of each compartment 
and distributed over the copper heating coil through a 
perforated pipe. First, the coil is heated by exhaust 
steam fed in through the vent valve. When the compart- 
ment fills with water its weight tilts the tank, interchang- 
ing the valve, venting the opposite side and simultan- 
eously admitting steam at boiler pressure in the coil and 
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THE FarNswortH TILTING Trap 


out onto the surface of the water to force the latter into 
the boiler. 

The trap may be furnished with or without the heater. 
A counter may be made to register the number of oscil- 
lations and the weight of water delivered calculated from 
the reading. 

Traps acting on the same principle, but with modifica- 
tion of the inlets, outlets and partitions, are adapted to 
services such as those of a blowoff or condensate weighing 
tank and trap, and of sewage or water lifts using steam 
or compressed air. 
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SYNOPSIS—Limited headroom and floor space 
call for unusual designs of setting not recommend- 
ed for standard practice. Some interesting cases 
are presented, 





Installing new boilers in old office buildings offers one 
of the most difficult problems the designer will encounter 
if smokelessness is one of the prime considerations. Fig. 
1 shows how it was done in a plant requiring additional 
boiler capacity with limited floor space and headroom in 
which to install it. It was necessary to provide 100 
boiler-hp. in a floor space of 7 [t. 5 in. by 8 ft. 5 in. and 
& headroom of 10 ft. and to find room for a smokeless 
setting. The solution was a Worthington boiler of spe- 
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Fig. 1. WortTHINGTON BorLer, 100 Hp., AND Moore 
STOKER 


cial design in which the rear mud drum extended some 
18 in. below the normal position and connected with the 
front mud drum by 2%-in. tubes, spaced 4 in. on cen- 
ters. It gave 48 in. of free space between the bottom of 
the front mud drum and the floor line and provided op- 
portunity for a tile roof on the tubes connecting the mud 
drums. Strong ignition for a Moore stoker installed 
directly under the boiler was thus obtained. This unit 
has met every requirement of floor space and headroom 
and is running smokelessly on loads up to 40 per cent. 
above rating. The same combination in almost any ca- 
pacity can be supplied by simply adding to the width of 
the setting without increasing the headroom or floor space 
in a lengthwise direction. 

Fig. 2 is another application of the Worthington boiler 
to limited floor space. The floor space occupied by the 
boiler is 10 ft. 2 in. wide by 11 ft. long, while the stoker 
adds 3 ft. 3 in. to the length. The headroom to the steam 


*Copyright, 1915, by Osborn Monnett. 
*Smoke inspector, City of Chicago. 
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Special Reconstruction Jobs 
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nozzle of the boiler is 16 ft. This unit is of 300 boiler- 
hp. capacity. The ignition arch is 6 ft. long, with a low- 
pressure water-back furnishing a permanent support for 
the built-up bridge-wall. Between the two, good throat 
action is obtained, insuring complete combustion and 
good economy. The arch is supported by another low- 


' iis a ni, 












~~ 


/ 





1) ¥ 
4 U / 4? 
 Myyyvv7; 


4 
r Le y 
4 


VY. Lez 





i 
¢ 
ee. 


Fig. 2. A 300-Hp. Wortutnaron BorLer AND CHAIN 
GRATE ON Limited FLoor Space 





























A 390-He. B. & W. Botter anp LACLEDE- 


Fig. 3. 
Curisty CHaIn Grate; 7-Fr. HEADROOM AND 7-F Tt. 
IX TENSION 


pressure water-back and provision is made for ventila- 
tion over the arch to insure satisfactory life. 

The horizontal water-tube boiler, vertically baffled, 
equipped with a chain grate, short ignition arch and short 
flame travel, is frequently encountered. This type of set- 
ting is a constant smoker. It is true that the smoke may 
not at all times be dense enough to be a violation, but 
there is hardly a moment in the twenty-four hours dur- 
ing which No. 1 or No. 2 smoke on the Ringelmann chart 
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is not emitted. This is due to the volatile matter being 
chilled by the nest of tubes before combustion can be com- 
pleted. Frequently the setting is erected with only 6-ft. 
space from the floor line to the front header, so that con- 
siderable remodeling is necessary before good results may 
be expected. 

The best method of cleaning up these settings is by 
raising the boiler or lowering the floor, and putting in 
horizontal baffles. A good —. of this is given 
in Figs. 1 and 3 on pages 532-3 of the Oct. 13. issue. 
Sometimes the boiler is set high enough so that only the 
combustion-chamber floor need be lowered when the hori- 
zontal baffle is put in. In any case, liberal space must 
be provided in the combustion chamber to avoid “bot- 


Results of Ch 








SYNOPSIS—A specific instance where the effi- 
ciency of two 500-hp. Stirling boilers, each fitted 
with two Roney stokers, was greatly increased by 
enlarging the combustion chamber or furnace. 





At the instance of E. J. Burdick, superintendent of 
power, Detroit United Railway Co., the writer in con- 
junction with F. L. Fisher, Chief Engineer of the Roches- 
ter, Mich., power station, carried’ out at the company’s 
laboratory an extensive investigation of the rate at which 
combustion progresses in Stirling boilers, each having two 
Roney stokers. 

This investigation showed that completion of combus- 
tion is delayed at a point too far back in the gas travel 
when such boilers are fitted with Roney stokers and re- 
stricted combustion chambers, as is the case when each 
stoker is housed in a separate furnace and long combus- 
tion arches are used. Combustion was never complete 
short of the bottom of the second pass and at times not 
even half-way up the last or third pass. This was mani- 
festly bad practice, resulting in the production of dense 
smoke and relatively low efficiency. 

It is obvious that the cure for this condition lay in 
so designing the furnaces as to assure quicker completion 
of combustion before the gases turned downward into the 
second pass. It was believed that less restriction of the 
gases would give this result and that less smoke would be 
produced ; higher efficiency ought also to be attained. 
With a less restricted combustion chamber the volatile 
constituents in the fuel would be distilled less rapidly, 
owing to lower furnace temperatures, and less smoke 
would result as these products would have time for com- 
plete ignition before impinging on the relatively cool tube 
surfaces. 

We determined to gradually cut away the long arclies 
and note the results after prolonged operation. In this 
we were disappointed, for the division wall in one of these 
boiler furnaces, already weakened, gave way and let both 
arches down. There was nothing to do but tv clear away 
the mass of firebrick and get the boiler back on the line as 
soon as possible. Advantage was taken of this new state 
of affairs by making a thoreugh study of the boiler oper- 





*Chief chemist and combustion engineer, Detroit United 
Railway Co. 
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tling” the uea:, and therefore burning up the arches and 
tiling. Occasionally, when floor space is to be had in 
front of the boiler, it has been possible to pull out the 
stoker and get enough flame travel to clean up the set- 
ting. 

A case of this kind, Fig. 3, consists of a B. & W. boiler 
with a Laclede-Christy chain grate in 7 ft. of headroom, 
built out 7 ft. from the gate to the flue caps and having 
a 5-ft. flat ignition arch, followed with a 4-ft. 7-in. sec- 
ondary arch. This unit operates smokelessly and may 
be considered satisfactory up to rated capacity. Of course, 
such a setting cannot be considered good for capacities 
above rating, but it can be taken as a reconstruction possi- 
bility where conditions permit. 
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ation without arches, comparing this to the old opera- 
tion with the arched furnaces. 

The division wall was trimmed down to follow the line 
of the grates (inclined) and made 6 in. higher. We now 
had one large high furnace with no division wall to break 
up the flow of the furnace gases. We found that we must 
protect the front wall of the setting, so we extended the 
coking arch 10 in. inside this wall, battering it back 
against the wall, at the same time protecting the struc- 
tural-steel frame at the front of the boiler. This gave 
22 in. of coking arch, the only arch in the furnace. We 
also increased the height of the first or front baffle one 
foot, giving 13 sq.ft. more baffling surface, a longer gas- 
travel, and a reduction of the breeching temperature. 

These boilers have been in operation six months and 
as a result of the efficiency attained we are similarly mod- 
ifying all of these furnaces. It is expected to have a 
Stirling boiler fitted with Murphy stokers in satisfactory 
operation without any arch in a short time. 

In all our power stations we reduce the results to a basis 
of kilowatt-hours obtained per million heat units supplied 
to the furnaces. The data given below show the results 
obtained since taking out the long arches as against re- 
sults with long arches—i.e., large, unrestricted combus- 
tion spaces against small, confined spaces. 


COMPARATIVE OPERATION 
Restricted Unrestricted 





Spaces Spaces 
Combustion om in.. : Bes ce stated aay 72 None 
Coking arch, in. oe eeaek ss ‘ 12 22 
Division wall, in a. 72 72 
Height above grate, in... ; ae Full 6 
Kw. hr. per million B.t.u. bial 17.50 23.52 
Breeching temperature, deg. i’........ ; 560 558 
CO, average at the breeching, per cent ; 9.00 12.50 


Smoke by nna charts, average No. 3. Average less than No. 1 
Temperatures in boiler 


rT ocperaa 2462 2092 
Bottom of front tubes, deg. F..... paras esis eoieee 2370 2000 
Top of first pass, deg. F..... Piel 9 tat Sisko shk cia Sia 1000 1175 
Bottom of second pass, deg. F..................000. 690 710 
a NN COE. ais cc so is cere nics be ieee es 570 558 


Ashes produced: 
Ash-in-ashes, per cent............... ieee waaees 69.34 79.74 
Combustible in ashes, per cent..................00. 30.66 (by diff.) 70.26 


Draft losses—taking draft at breeching side of back damper as 100 per cent.: 


ee TC ree Pe re rere 8.25 8.25 
Over grates, per cent. Kea op eels eed eae 34.50 34.50 
Top of first pass, per a ae eee cua ides 40.00 35.50 
Bottom of second pass, per cent..............000005 48.50 50.00 
Top of third pass, per cent. , Rental avs Metis a 67.50 69.50 
Boiler-side of back damper, per ¢ Rs co ne 92.50 93.50 
Breeching-side of back damper, per cent............. 100.00 100.00 


All draft readings were taken with the inclined tube tyye of draft gage, reading 
directly to 1/100-in. water pressure. 


The electrical unit operated during this period con- 
sisted of a 2000-kw. alternating-current generator driven 
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by a turbine fitted with a jet-type condenser. The load 
varies from 1250 to 2500 kw. and is difficult to handle 
economically because of frequent peak-load conditions 
of short duration. 

The coal figures in the table include the daily three 
and one-half to four hours of banking during the night. 
All coal received is sampled and tested for heat value in 
a standard Atwater bomb calorimeter and the wattmeters 
are checked frequently with master meters. 

COAL FIRED (Average) 


All coal is dried at 105 deg. C. for one hour before testing. Coal received 
averages 10 per cent. moisture at the stations. 


RAS: OOF T...ccccccess igi errr e . 13.962 
Volatile matter, per cent................ Vogts atk NERA code ORS so Shae 
NS RE CT TOT ULC reer re 54.33 
se Gey s rd suRhw ds <i> 4 baesansenie texan EES 8.90 
ne CI UE PNR io io koois ons be ce ocho esau sSneauweamenwn wes wlan 2.18 


CONDENSER DATA (Average) 
Condenser intake, temperature, deg. F........ 
Condenser discharge, temperature, deg. ee 
Average vacuum produced, mercury, in......... 
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2. More even heat absorption in the three banks of 
tubes is attained. The front bank is greatly relieved of 
the high heating effect of the gases as they travel over the 
old arch. Both the second and third banks of tubes do 
more work. ‘The front bank will show longer life than 
with the arched construction. 

3. Deterioration of the grates is less, due to lower 
furnace temperatures. 

4. Better quality flue gases are obtained, no CO being 
found until the CO, reaches 16 per cent. The average 
CO, figures given are somewhat lower than the true max- 
imum because of the loss of from 1 to 1.5 per cent CO, 
in air of infiltration through the boiler settings. 

5. Less coal and ashes are handled, also less soot. 

6. Cost of firebrick arches is eliminated. 

7. Peak loads are carried more easily because we can 
burn more coal in a given time than before. 

8. The water level in the 
boilers does not surge as be- 
fore because the front bank of 
tubes is heated almost uni- 
formly throughout its length. 

9. There seems to be no 
need of a fourth pass in the 
gas travel, although this might 
improve the efficiency if it did 
not unduly cut down the draft 
available (natural draft ; chim- 
ney 200x10 ft.). 

10. Combustion is now 
completed before the gases 
turn downward into the second 
pass, except when the boiler is 
being pushed above 175 per 
cent. of rating, at which times 
combustion is carried further 
into the passes, being com- 
pleted at the middle of the 
second pass. As these boilers 
seldom exceed 160 per cent. of 
rating, the object of these ex- 
periments may be said to have 
heen accomplished. The slower 
rate of distillation of the vola- 
tile matter in the fuel together 
with better mixing conditions 
(volatile matter with oxygen) 
is the secret of the elimination 
of smoke. 




















We believe that these boilers 





SG SSSASSSS — po ) should be set 4 ft. higher than 

San ay . BR es Re se : ‘ 
rrp here YY 7 ee 7775 Yj eS wor, at present, in which case even 
re ee in a aa oo este better results should be at- 
SHOWING THE OLD AND THE NEw ARCHES tained with the given fuel. 


The turbine water-rate is approximately 14 lb. under 
operating conditions. To handle the load requires that 
the two boilers shall run at an average of from:160 to 
175 per cent. of rating. 

Points noted in the operation of these boilers with mod- 
ified furnaces are : 

1. Virtually no smoke is produced, a mere haze being 
visible most of the time. No soot of a black, oily nature 
is made, the accumulation on the tubes and around the 
clean-out doors being more like fire-clay than soot. 


Choice of fuel has much to 
do with furnace and boiler-setting design; too -little 
attention is given to such items. With higher boiler set- 
tings the brickwork is increased and the danger of leaky 
settings is augmented, but with settings properly incased 
this should not cause alarm. 

% 

Tension on Brushes should be set by the aid of a small 
spring balance, so that all the brushes will bear with an 
equal pressure. This refers especially to high-speed ma- 
chines; the pressure will vary from about 8 to 10 oz. per 
sq.in. of brush surface in slow-speed machines up to 1% Ib. 
in the high-speed types. 
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Concrete Filling for Engine 
Beds and Machine Frames 
By F. W. SALMON 


Should the bed of a large engine or generator be filled 
solid with concrete? A concrete filling will tend to ab- 
sorb the vibration, reduce the noise from pounding and 
vive the bedplate a larger and better bearing upon the 
foundation. 

I have had bedplates filled with concrete, and it has 
aiways proved advantageous. Some of these have been 
filled before erection by turning the bedplate bottom-side 
up and filling the space with a mixture of one part of 
portland cement to three or four of clean sharp sand, and 
allowing it to set. 

If the engine or machine is already erected and loose 

on the foundation, or acts like a piano sounding-board, it 
can be easily filled in the manner shown in the illustra- 
tion. A small air vent, 14-in. pipe size, is tapped at the 
highest point of each compartment or space. The old 
grouting is channeled out and pipe A put in and well 
grouted in place with equal parts of portland cement and 
sand. 

The charging cylinder B can then be screwed on and 
connected to a supply of compressed air. Grout is put in, 
the cylinder quickly closed, and a light pressure of air— 
say 10 to 30 lb.—is turned on to drive the grout into the 
space to be filled. Do not allow any grout to stand in 
the pipes or the cylinder, as it will set. Blow the grout 
out clean each time as soon after filling as possible and 
at night take down cylinder B and wash it clean with 
water. 
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Means or Finuinag Hottow BEpPLATES 


In many cases this work is done gradually, a littie put 
in one day, more the next, and so on. The pipe A should 
extend nearly to the top of the inside of the frame in 
every case, so that the grouting cannot run back into it, 
while refilling the cylinder B, 

In a few cases, I have had a little air pressure kept on 
the top of the concrete during the time it was setting, 
thus insuring the concrete being in good contact with 
the inside of the bedplate at all points, but care must 
be exercised to avoid springing the bedplate. 

Sand, of course, may be used after a small layer of 
concrete has been introduced and has hardened, but solid 
concrete is more desirable in every case as it reduces the 


vibration and noise much better than sand and gives the 
bed greater support. 

My experience is that filling an engine or heavy ma- 
chine bedplate with concrete costs but little and is a good 
thing to do. 


“ 
Standard Pipe Threads 


The illustration under the above heading in the issue 
of Nov. 3, p. 646, is not correct in that threads F’ should 


Taper of Pipe End=4 Berk "a Sa is per Inch 
Depth of Thread (E, £f-ge, Thd per In. 
n= Number of Threads per Inch 


‘Flat top and bottorm> Perfect bottom\<--Perfect thread top and -/ 
_|but Flat top _ bottom= (08 Diam. +48)x 


























=v. 4 Threads _ 


Chamfer indié 
FIG.1.LONGITUDINAL SECTION OF BRIGGS PIPE THREAD 
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Brices’ STANDARD Piper THREAD 


be perfect at top and bottom to agree with the text, and 
the decimal point is missing in one formula. The new il- 
lustration herewith is corrected in these particulars. 
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The Sediment in a Boiler will accumulate in the portion 
of the bottom near to the region of the bridge-wall in the 
furnace; and if you have no such thing as a bridge-wall it 
will accumulate where the fire is hottest. This is a result 
of heat movements that send the hot water upward from 
highly heated spots while the cooler water surrounding 
sweeps in below, carrying with it sediment that builds a 
little mound, if there is some one spot that is materially hot- 
ter than the rest of the surface exposed to the fire. 

& 

In a Refrigerating Plant, if one wishes to obtain the best 
results, the machinery should be run regularly and evenly; 
otherwise things will go wrong. When excessive quantities 
of liquid come back to the compressor, the compressor pis- 
ton-rod stuffing-box will start to leak. It is bad practice to 
tighten up on the stuffing-box glands because the rod con- 
tracts when cold, but when the frost disappears it becomes 
hot and expands again so that the leak will disappear; other- 
wise the packing will burn when the rod expands. When 
the frost comes back to the machine on account of low steam 
pressure, which causes the machine to slow down, the best 
thing to do is to shut the main liquid valve for a while or 
stop the machine, after having pumped the low-pressure 
side down to zero pressure, until the steam pressure rises 
again. 

Often, when the frost comes from one room very strongly, 
it may back up into all the other returns and then it is 
hard to tell by looking at them which is the one that is 
doing the damage, or if there are several returns giving 
trouble, which one freezes back the most. By wetting the 
finger tips and touching each return, the one that sticks to 
the fingers most readily is the one that should be turned off 
some. It is good practice to have marks of some kind on 
each expansion valve so placed that one can tell exactly 
how much was turned on or off. 

If a refrigerating machine is to be stopped for a little 
while only, and the valves in the compressors are in good 
order, the discharge stop valves may be left open, but never 
the suction stop valve. This should be an engine-room rule. 
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Driving Boilers and Burning 
Tubes 


The author of the “Mechanical Engineers’ Pocketbook” 
favors our correspondence columns with some observa- 
tions upon our recent remark that “scale or oil which 
will metal when 
three pounds are evaporated per hour per square foot of 


cause no serious overheating of the 
heating surface is very likely to make trouble when 
He points 
out that with an average evaporation of three pounds 
per square foot per hour there may be times, as just 
before firing a fresh supply of coal, when the rate of 
transmission of heat may be equivalent to an evaporation 
greatly in excess of this figure. That is, one must not as- 
sume, because his boiler averages three pounds per square 
foot per hour, that it may not be working some of the 
time at the hiyher and more dangerous rate. His obser- 
vation that the temperature of the fire is almost independ- 
ent of the rate of driving seems to be irrelevant if it is 
the driving of the fire which is meant, but it is difficult 
to see, notwithstanding the reference to driving the boiler 
which follows shortly, how a hotter fire can be maintained 
without a corresponding increase in the rate of evapora- 
tion. 


the evaporation goes up to six or ten pounds.” 
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New York City’s Proposed 
License Bill 


It seems to be a never-ending duty of ours to remind 
engineers and legislators that some folks in this land are 
guaranteed a right to a livelihood by the Constitution 
of the United States, if not by the exercise of that sense 
of justice which civilized beings should manifest. If it 
were not so easy for those of the medical, pharmaceutical 
and other professions to kill the children of men, their 
possible victims would not require that they be certified 
by a license of competency. If steam boilers and engines 
were not veritable infernal machines in the hands of the 
unskilled, if they had not caused an appalling loss of life 
and property, the public would not seek to protect itself 
by inquiring into the correctness of their structure or the 
fitness of their operators. 

Safety is the object, the end, the all, of such laws. But 
unfortunately, some engineers want to corner their local 
markets for engineers and to do it under the guise of pub- 
lic safety. They want to say to their fellow engineers: 
“Here, this territory is ours. No matter how badly you 
need a job, or how good the job is that you are after, or 
how competent you are to fill it, you cannot have it because 
you have not lived here one, three or a dozen years.” It 
seems almost incredible that men should attempt to legal- 
ize and statutize their selfishness, yet they do. The laws 
of Buffalo and New York City are well known examples, 
but any law that denies the right of aliens to follow their 
trade or profession in any state, on the same footing as 
any citizen of that state, is unconstitutional and would be 
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nullified the first time it was taken to court. Some engi- 
neers of New York City do not know this and have pro- 
posed a bill for the creation of a separate bureau in the 
department of licenses for the inspection of certain steam 
boilers and the examination and licensing of engineers 
and firemen. First, they wish to create the offices of sup- 
erintendent of inspection, two general inspectors, two ex- 
aminers, nine boiler inspectors, and other subordinates, 
and make all jobs appointive by the commissioner of li- 
It is not deeined advisable to examine into the 
competency of these appointees. 

Applicants must be subjected to a physical and practi- 
cal test of their fitness. The practical part is all right, 
but the physical test is nonsense. 


censes. 


A man must be twenty-one vears old to get a fireman’s 
license. Candidly now, how many of those who partici- 
pated in the making of this bill were firing boilers before 
they were twenty-one? And do those who were believe 
now that they were not men enough for their jobs? Cer- 
tainly not. That section of the bill is also ridiculous. 

Worst of all is the section which states that “No such 
applicant (engineer) shall receive a license as engineer 
unless he is able to keep accurate data of the cost of 
operation and maintenance of boilers and steam machin- 
ery.” 

Much as we urge engineers to acquire such ability, we 
would not include its possession as a license-law require- 
ment, for law is for safety, not to confer special privi- 
leges on certain classes, and safety does not depend on the 
men can operate 
plants safely who would make a poor showing before ex- 


knowledge above mentioned. Some 
aminers as power-plant economists. 

Surely, the engineers of New York City will kill this 
bill before its gets into Albany. Is it any wonder New 
York State cannot enact a state license law ? 
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Specifying Unit Station Costs 


In comparing the cost of generating plants it is always 
interesting to reduce the figures to the unit basis, but in 
many cases insufficient care is taken to specify just what 
units are in mind. In a typical instance the cost of an 
electric plant was found to vary from $45 to $125 per 
kilowatt, according to the selection of the factor divided 
It is important in making 
such calculations to state whether one means cost per 
kilowatt of existing total rated capacity, cost on the basis 
of maximum sustained output for a protracted period of 
specified length, cost per kilowatt of plant completed to 
the ultimate capacity of the existing building, or what- 
Engineers are often 
a bit careless in this, with the result that figures do not 
always afford accurate deductions. 

Sometimes, for example, a coal-handling equipment 
suitable for the proposed ultimate capacity of a given 
plant is provided long before all the engine or turbo units 
planned for have been installed. If the full cost of this 


into the total outlay in money. 


ever the factor of selection may be. 
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equipment is included in the unit determination for the 
station on the basis of perhaps a half of the ultimate 
number of generators and boiler batteries, one gets a 
different result from that obtained by making an allow- 
ance for that portion of the coal-handling plant required 
by present service and making a note to that effect on 
the estimate sheet. 

Similarly, when a few units,are housed in a building 
large enough for a substantial increase in capacity, one 
gets a relatively high building charge if a cost determina- 
tion is made on the basis of the existing generating units. 
Figures of this kind are instructive and well worth as- 
sembling, but where they are prepared for an installa- 
tion not yet complete according to the full plans, the 
fact should be made known in presenting unit cost data, 
so that a reasonable allowance can be made by those to 
whom the data are submitted. 

It is often needless to attempt to separate that part of 
the cost of buildings or auxiliary apparatus such as stacks 
and condensing water tunnels chargeable to present plant 
from the ultimate station capacity cost, for in very large 
stations the boiler batteries and main units cost so much 
more than the auxiliaries that a considerable variation in 
the outlay for the latter produces but a comparatively 
small change in the unit result. That is, a building 
with sufficient house room to accommodate four 15,000- 
kw. turbo units and their necessary boilers will probably 
not cost enough more for the fourth unit to render value- 
less figures of unit outlay based on the total building 
space, even where only three machines are at first put in. 

To return to the starting point, one may figure unit 
cost on any basis he pleases, and with profit, but unless 
that basis is definitely specified along with the figures de- 
duced, misinterpretations and wrong comparisons are 
lixely to spring up and cause trouble all around. 
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Concerning Expemse Accounts 


Qn the rare occasions when operating engineers are 
sent on business trips, they should realize the importance 
of their expense accounts. The way in which such ac- 
counts are rendered makes or mars the engineer’s business 
reputation, and probably will affect his future advance- 
ment. Artists, scientists and even practical engineers are 
popularly considered as constitutionally unbusinesslike, 
and the more one studies the reasons for personal ad- 
vancement, the more convincing is the evidence that clear- 
cut thinking and writing, methodical ways of doing 
things and an appreciation of the monetary side of affairs 
are powerful factors in the advancement of technica! men 
to positions of executive responsibility. 

The expense account is practically as important in the 


impression it makes upon the employer or superior officer 


as is the report of the engineer’s trip. man may go 
to a distant city, obtain the desired data, embody it in 
a valuable report and return home feeling that he has 
“made good” at the task in hand, but unless he turns in 
an expense account which ean be roughly checked or 
audited by the man who “O. K.’s” the bill, he misses a 
real opportunity. A slovenly penciled memorandum of 
funds expended or a carelessly compiled group of items 
which yield no definite information as to the cost of main 
outlays, like transportation, hotel fare, cab or horse hire, 
telephone and telegraph expenses or important incidental 
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disbursements made necessary by the trip, does the en- 
gineer positive harm. 

The “boss” may not think anything about the matter, 
and then, again, he may. He may say to himself some 
time, “Johnson has gone over to Erie and got just the 
figures | wanted; he has put them down in the way I 
like; that fellow’s got a clear head and his expense ac- 
count shows that he has some business horse sense besides 
knowing a lot about steam engines and generators. [’m 
going to keep my eve on him and see if T can’t work him 
up to take some of these details off my mind, and maybe 
make him assistant superintendent some day.” There is 
nothing impossible about such a train of thought as 
this, and while it does not run through the individual 
emplover’s mind often, it is mighty important when it 
does—to the fellow who is striving to get ahead. 

Needless to say, the right kind of a man will be as 
careful about squandering his emplover’s money as his 
own. This does not mean stopping at the cheapest hotels, 
for a first-class concern will wish its representatives to 
travel in reasonable comfort. 

As one of the auxiliary matters, the proper handling 
of which will contribute to the sum total of impressions 
which lead to good repute, the engineer's expense account 
when away from home deserves thoughtful consideration. 


Just for Fun 


Send us the story of any piece of rank stupidity on the 
part of a power-plant employee that to you: mind beats 
those in “Some Original Ideas,” page 81. Just at pres- 
ent the fellow who gilded the commutator holds the palm. 
We do not wish to give much space to accounts of fool- 
ishness, but a limited number of the best letters received 
will be used. They will amuse all and instruct some per- 
haps. 
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Engimeers’ Study Course 


The section on Power-Plant Design concluded with 
last issue. Four individual lessons not classified as a 
section, as were most of the previous ones, will appear, be- 
ginning with this issue, and these will end the Study 
Course, for the present at least. These last four lessons 
will be: “The Conversion of Energy” (page 103), “The 
Kfficiency of Heat Engines,” “Heat-Engine Cycles,” and 
“Steam-Engine Cycles.” 

Those who bind their volumes of PowkEr, or who desire 
an index to facilitate reference to the filed copies, can have 
such an index by simply signifying their desire to the 
Subscription Department of Power. An index is printed 
upon the completion of each half year, and is furnished 
free to all who care to have it. 

Out in Ohio the following is what they require in an 
engineer-janitor : 

ENGINEER-JANITOR for large building; must be a man 
of good habits and willing to work, otherwise we cannot use 
you. State age, size of family, experience; give names and 
addresses of four responsible parties as references. 

If this is a movement against race suicide we could 
suggest further qualifications with perhaps a little more 
emphasis on the “experience,” for anyone in charge of 
a steam boiler has it in his power to reduce population. 


‘ 
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Unusual Experience with 
Rotary Converter 


During a severe electrical storm in northwestern Ohio 
an unusual phenomenon was produced by lightning on a 
rotary converter. The machine is part of a portable sub- 
station located in a box-car and which may be operated in 
parallel with the permanent substations on any desired 
section of the line. 

No lightning protection was provided either on the 
13,000-volt, alternating-current side or the 600-volt di- 
rect-current trolley side, the operator having instructions 
to shut down during lightning storms and pull all the 
switches. 
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DIAGRAM, SHOWING WHERE ARCING OCCURRED 


At the beginning of this particular storm, the operator 
pulled all the switches, consisting of the high-tension al- 
ternating-current switch, low-voltage starting and run- 
ning alternating-current switches, the direct-current cir- 
cuit-breaker and switches, the field breakup switch and 
the shunt-field switch. 

Following an intense flash of lightning, the converter 
started to run, the direction of rotation being reversed, 
and the speed increasing at an enormous rate. The insu- 
lation on the wiring back of the switchboard was afire 
and produced a dense smoke which cut off a view of the 
leads and connections. As the machine had acquired such 
a high speed that it was likely to go to pieces, due to the 
centrifugal force on the armature, the operator telephoned 
the power station and ordered the power off the lines. This 
was immediately done, whereupon the converter came to 
rest, after a long period. The fire back of the switchboard 
was then put out. 

An inspection of the rear of the switchboard revealed 
the fac’ that the lightning had struck the trolley at some 
point in the near vicinity and the heavy rush of current 
accompanying it had punctured the insulation and arced 
across two leads which were close together on the back of 
the switchboard. One of these leads was from the trolley 
to the direct-current busbar and the other was from the di- 
rect-current side of the converter to the bottom point of 
the direct-current switch. The trolley-to-rail current 
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Correspondence 
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maintained this are and flowed to the direct-current end 
of the converter which started as a series motor with no 
load. The sketch will make this clear. The only damage 
inflicted was upon the insulation at the rear of the switch- 
board, the converter not being injured in any way. 
FRANK W. SwIirt. 
Toledo, Ohio. 


Simplifying Reports of Boiler 
Tests 


Mr. Morrison’s letter in the Noy. 10 issue certainly 
touches upon a matter that requires to be put into clearer 
meaning than is usual at present. To simplify boiler 
reports, and make them of value to both directors and 
himself, the writer employs the following form: 
Actual weight of water evaporated per pound of fuel 

of fuel). 

Pounds of water evaporated for one cent. 
Total cost to evaporate 1000 lb. of water, including labor. 

Underneath for the writer’s own 
Average percentage of COs. 

Average temperature of feed water. 
Average temperature of gases to chimney. 
B.t.u. value of coal. 

Amount of ash for given weight of coal. 


(name 


information are: 


With the first three items the directors can understand 
easily what the boiler plant is doing, and the remaining 
figures give the engineer all the particulars he really 
wants to know. If there are any peculiarities observed 
during the test, these are added in a footnote. 

KE. R. Pearce. 

Rochdale, Eng. 

- 


Suggested Use of Terms Vapor, 
Steam and Gas 


The terms vapor, steam and gas as applied to the gas- 
like condition of water expanded by heat, although mean- 
ing the same thing, are, unfortunately, often used as 
though referring to things that differ in their properties. 
We read of steam pressure and vapor pressure ; that water 
flashed into steam or vapor. Often in books the words 
vapor and steam are both used; perhaps to avoid the too 
frequent use of either word. 

To one familiar with the definitions there is no mental 
effort required to connect the two with a single meaning, 
but to the beginners this practice is more or less confusing, 
and still more so by steam being sometimes called a gas. 

I have recently asked a number of engineers what they 
understood by these terms. The majority had the correct 
idea, but some had a hazy impression of some difference. 
One said that he understood vapor to be that which was 
given off the surface of water at ordinary temperatures, 
or below 212 deg., and that steam was given off at above 
212 deg. This man knew that the composition of both was 
the same as water, but thought the two terms were used 
as a convenience to distinguish the difference in tem- 
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perature. -He understood the term gas to mean super- 
heated steam. 

Now, if we must use the words vapor, steam and gas as 
applied to the expanded condition of water, it seems to me 
that the ideas of the engineer quoted would be more logi- 
cal than mixing or using the terms interchangeably. We 
would then have vapor at temperatures below 212 deg., 
steam at above 212 deg. and gas as superheated steam. 

C. O. SANDSTROM. 

Kansas City, Mo. 

eS 
Keeping Blowoff from Freezing 


I overcame a difficulty similar to that described by 
A. T. Rowe, page 788, Dec. 1, at a place where the 
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Asbestos 


Box AROUND A BLoworr VALVE 


temperature often drops to 30 deg. below zero. I built 
a double-walled box around the blowoff valve and filled 
the space between the walls with asbestos. ‘The cover 
was inclined to allow the rain or snow to run off and was 
removable to give access to the valve when necessary. 

A handle B is used to open and close the blowoff 
valve AK without removing the cover. A space where 
the pipe passes through the wall at A admits a small 
amount of heat to the box. The pipe J has a slight 
slant so that no water can remain in it, and it has never 
frozen up during several years’ use. 

James EK. Noster. 
Toronto, Ont. 
Bs 


Forcing Boilers and Bursting 
Tubes 


In the illustrated article on “Burst Boiler Tube” in 
your issue of December 8, page 805, the statement is 
made that “scale or oil, which will cause no serious over- 
heating of the metal when three pounds are evaporated 
per hour per square foot of heating surface, is very likely 
to make trouble when the evaporation goes up to six or 
ten.” This statement is apt to give an unwarranted 
sense of security to owners of boilers which are usually 
not driven.at a rate of over three pounds evaporation per 
hour per square foot of heating surface. The fact is that 
when the rate of driving of a boiler averages this figure, 
there are times, when the fire is at its brightest, just be- 
fore firing a fresh supply of coal, when the rate of trans- 
mission of heat may be equivalent to an evaporation great- 
ly in excess of this figure. 
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Also, the rate of transmission of heat through the sur- 
face of the bottom half of the lower row of tubes, imme- 
diately above’ the fire, depends on the temperature of the 
fire, the temperature of the water in the tube, and the 
resistance to transmission of heat of any layer of scale or 
oil which may be on the surface of the tube. The tem- 
perature of the fire is almost independent of the rate of 
driving. It depends chiefly on the dryness of the coal, 
the completeness of the combustion, and the amount of 
excess air over that necessary to insure complete com- 
bustion. It is quite possible with either anthracite or 
semi-bituminous coal to have a temperature of 3000 deg. 
I. in the furnace, whether the boiler is driven at a mod- 
erate or ata high rate. Given a condition of firing which 
produces such a temperature, the rate of driving per 
square foot of heating surface depends upon the amount 
of heating surface that is provided for the absorption 
of the heat, and as this surface, or nearly all of it, is 
beyond the lower row of tubes immediately over the fire, 
it can have nothing to do with the establishing of a con- 
dition which would cause the burning out of a tube in 
the lower row. 

If statistics of burst boiler tubes should show that 
bursting is more frequent at high rates of evaporation, 
it does not follow that the high rate of evaporation in 
itself is the cause of the more frequent burstings. It 
is more probable that the greater frequency is due to the 
greater quantity of scale that is deposited in a given 
time when the boiler is driven at a high rate, and the 
conclusion to be drawn from this is that with high rates 
of evaporation it becomes necessary to use feed water 
that is purified before entering the boiler. 

Wa. Kent. 

New York. 

48 


Water-Hammer in Vacuum 
Pump 
We had considerable trouble by vapor being carried over 


from the surface condenser to the vacuum pump and caus- 
ing water-hammer. It was necessary to stop the pump 
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RESERVOIR FOR CONDENSATE 


and relieve the vacuum before the water would drain out, 
and as this usually occurred during the heavy-load period 
it called for fast work. 

The quickest way was to slack off the valve-chest cover, 
but as the water accumulated to a dangerous extent, 
four or five times on a watch, it became a serious matter. 
To overcome this, I connected a 6-ft. length of 4-in. 
pipe, with a reducing elbow and a 1-in. globe valve at 
each end, to the bottom of the valve chest. Valve A at the 
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end next to the pump should be left open and B at the 
other end closed until water accumulates in the pipe; then 
A is closed and B opened to drain the water into the 
sewer. Pet-cock C is opened to admit air during the 
draining process. With a reservoir of this capacity, it is 
only necessary to drain out once in twenty-four hours. 
F. O’DONNELL. 
Coscob, Conn. 
Correction for Twisted Valve 
Stem 


The diagram shown was taken from the high-pressure 
cylinder of a Corliss cross-compound condensing engine 
connected to a centrifugal pump. One valve stem was 
so twisted that the valve had a late admission, as shown, 
and the speed of the engine was reduced from 135 to 128 
T.p.m. 

After the key was taken out, the valve was turned until 
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DragramM WuEN Stem Was Twistep; New Key 
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it was in the right position and an offset key was made 
to suit the new position instead of turning the stem oyer 
and cutting a new keyway. The valve required no fur- 
ther adjustment. 
LAWRENCE KJERUIFF 
Kansas City, Mo. 


*, 


Improperly Finished Pumps 


Referring to the letter on p. 892, Dec. 22 issue, under 
the above caption, I agree that stuffing-boxes are gener- 
ally too shallow, but find that better results can be ob- 
tained with the bottom of the stuffing-box and the face 
of the gland square than at an angle. The packing 
should touch the rod fron one end of the stuffing-box 
to the other with a moderate pressure over a large area 
rather than a concentrated pressure on a small area at 
the two ends, causing excessive local friction and wear. 

I have designed and used many stuffing-boxes for 
steam, water and vacuum and have never had any diffi- 
culty with square faces. The operating engineer is quick 
to see the advantage of having each piece of packing in 
the box doing something like its share of the work. I 
have packed 14-in. reciprocating valve stems against 150- 
lb. pressure with soft packing in a stuffing-box 21% in. 
deep. The glands were held by two %-in. studs screwed 
up snugly with a small wrench, causing very little fric- 
tion. 

Jood results have been obtained with a shallow stuf- 
fing-box having 30 deg. beveled bottom and gland face 
in packing a stationary pipe extending through a jacket 
against a steam pressure of 150 lb. In this case the stuf- 
fing-box was only 1 in. deep for ¥%4-in. pipe, the object 
of the bevel being to obtain a tight joint in a small space 
regardless of friction. 

E. P. Harness. 

Baltimore, Md. 
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Large Saving im Hotel La Salle 
Plant 


To anyone not acquainted with the facts, the attempt 
on page 63 of Jan. 12 to refute the article appearing in 
the Nov. 3 issue of Powrr might appear like an able de- 
fense of the former high cost of operation, but as a matter 
of fact it is misleading, to say the least. In the following 
reply it is the writer’s intention to take each paragraph in 
turn and to give the facts in each case. Before doing this, 
I wish to state that the figures in Mr. Wilson’s article are 
correct, and this statement is verified by the accompanying 
letter from the auditor of the hotel, who has held that po- 
sition since February, 1910. The deductions made and the 
reasons given for the savings are also true in every re- 
spect. I know personally that it was not the author’s 
intention to find fault in any way with my predecessor 
or his method of running the plant. There had been a 
difference in operating cost of $45,000 per year, and to tell 
how such an enormous saving had been made was the sole 
purpose of the article. This was done accurately. I do 
not take any glory unto myself for the saving, as in my 
opinion any engineer worthy of the name could have ef- 
fected the same results by keeping on the job and by win- 
ning the full confidence of his men and his employer. 
Following is my reply, in which the numbered paragraphs 
refer to those of similar sequence in the preceding letter. 

1. Mr. Lawrence admits that he was on the job 18 
months before the hotel was opened. He had to pass on 
all the mechanical equipment before it was contracted for 
and also to O.K. the same before it was accepted. It was 
all contract work and all changes were up to the contrac- 
tor. Certainly hotel help was not used to make contrac- 
tor’s changes. After the hotel opened all material and 
any labor done by the plant force which did not apply to 
the engineering department was charged to “Improvement 
and Betterments.” The department was given credit 
and to the full amount specified by the engineer. Although 
Mr. Lawrence does not actually say that it was charged 
to his department, he infers that it was and overlooks the 
fact that the data given in the article do not go back of 
1910. It will be seen in Table 2 of the article that the 
labor charges are practically the same for the four years 
given. The maintenance and supply items for 1910 
and 1911 are excessive, due to lax operating methods, but 
the items are made up of legitimate power-plant charges. 

2. By the present management it is also required 
that the house be thoroughly ventilated at all times, but 
as there were certain ventilating fans performing certain 
functions at different times, it was possible, by making a 
few changes, to arrange a schedule of fan operation which 
permitted shutting down some of the fans part of the 
time and the saving of considerable power. Under former 
conditions it was impossible to properly ventilate and cool 
one of the dining rooms until the air ducts had been en- 
larged and an additional fan installed, having a capacity 
of 6000 cu.ft. per min. During the summer months this 
room had been closed as it was so hot nobody could stay 
in it. For the past two years it has been open every day. 
Besides, a complete ventilating system has been installed 
in the laundry, where formerly there was no ventilation 
at all. All other fans are being run the same as ever, 
but only when needed and not haphazard as before. In- 
stead of shutting down motors, except as before stated 
where they are run on schedule, three additional motors 
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have been installed in the laundry, two in the nine- 
teenth-floor kitchen, one in the eighteenth-floo: kitch- 
en, and twe in the sub-basement. Regarding cooling 
and refrigeration, a more even and lower temperature 
is maintained in the different rooms than ever before, 
and an additional 6000 cu.ft. of air per min. is supplied. 
This is not cutting down on service. The figures in the 
article also show that considerably more ice was made 
The machines are now operated on exhaust steam and not 
on live steam, as in former days. This is an item of sav- 
ing. It is true that 25-watt tungsten lamps have been 
substituted in part for 16-cp. carbon lights. Any intelli- 
gent engineer would do the same, and it is inconceivable 
that any manager would refuse a better light costing less 
for maintenance and current providing he was properly 
informed of the facts. 

3. The steam traps certainly did have an elaborate sys- 
tem of piping and must have been put in on the time and 
material basis. There were 15 on the high-pressure lines 
in the engine and boiler rooms. On the discharge line of 
each trap was a valve and between this valve and the trap 
a 14-in. valve for detecting leakage of steam. Upon tak- 
ing charge, I went to each trap, closed the valve in the 
discharge line and opened the try-valve. Without any 
exception, not water but steam under boiler pressure blew 
out. An investigation showed that the seats and valves of 
the traps were badly worn, and in some cases the valve 
was completely eaten away, giving a direct passage for the 
steam. The traps discharged to an open heater with cast- 
iron sections, and this in turn was connected with the ex- 
pansion tank, from which risers to the heating system and 
the atmospheric exhaust were taken off. An employee 
who has been under both managements reports that on one 
occasion a repair was to be made to the heater. The 
valve between the expansion tank and the heater had been 
closed. Shortly afterward the latter exploded, and the 
cause was live steam from the traps. 

4. It is common knowledge that as a hotel or any 
building gets older it requires more attention and espe- 
cially more sweeping This is true in the present case, 
and the hotel is noted for its cleanliness. As _ stated, 
there are three vacuum machines of the inspirator type 
which use steam at boiler pressure and carry a vacuum of 
12 in. On each machine is a control valve to automatical- 
ly shut off the steam when the proper vacuum is reached. 
When the writer took charge all three machines were in 
operation and blowing continually without a sign of cut- 
off. The machines were overhauled, and it was found that 
one would do the work and still cut off intermittently. 
The same number of sweepers are in operation, and, as 
the hotel is getting older, more sweeping is necessary. One 
machine does the work very efficiently 

5. These lights were installed during the summer be- 
fore the writer took charge, for illumination during the 
roof-garden season. ‘The same number of lights are still 
there and: are burning every night of the season There 
is no change in the schedule. Instead of reducing the 
lighting it has been increased. An addition of 825 
twenty-five-watt tungsten border lights has been made at 
the fourth floor, also 1350 ten-watt lamps in a large roof 
sign, and numerous table fixtures, each containing three 
40-watt tungstens 

6 Changes are continually being made, and more 
now than when I first took charge. The nineteenth-floor 
kitchen has been entirely remodeled and several additional 
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steam-using appliances installed. A new kitchen has also 
gone in on the eighteenth floor, with coffee urns, soup 
heaters, steam tables, etc. Besides, a number of steam- 
using appliances have been added to the laundry. All of 
this work was done by the engineering department. Con- 
trary to the inference made by Mr. Lawrence, the work 
was charged to “Improvement and Betterments” and the 
power plant was allowed a credit. 

7. All engineers in Chicago know what it was to get 
coal in 1910, but that was only during the months of 
June, July and August. At that time I was in charge 
of a hotel plant three times the size of this plant and 
made a better showing than in the previous years. In 
Table 2 in the article the difference in the coal bills for 
1910 and 1911 is $3500, which, divided by the tonnage for 
the year, amounts to only a few cents. Under conditions 
as I found them here, it was impossible to burn anything 
but a good grade of washed coal, as with inferior coal the 
combustible matter in the ash would be excessive. As to 
records, the boiler-room foreman who was on the job then 
and is still in the same capacity states that no records of 
coal were kept other than the amount of coal coming into 
the building; also that the water meter was out of repair 
continuously and was inaccurate, and before it could be 
used on the tests cited it had to be completely overhauled. 
Readings from it could not have been “absolutely cor- 
rect,” and it is rather difficult to see how the daily coal 
consumption could even be estimated with any degree of 
accuracy. Steam coming from the exhaust head on the 
La Salle, even on the coldest days, was a matter of com- 
ment among engineers of the city. Besides it is difficult 
to see how evaporation could be “kept up to the highest 
possible point at all times” with a CO, reading of 114 to 2 
per cent., which is all that could be obtained by the writer 
until the furnace conditions were changed. 

8. To operate the electrical units at the best load 
factor, the same means were at the disposal of my prede- 
cessor. Even with the larger load he was carrying, due 
to inefficiency in more ways than one, it would not have 
been necessary to operate more than one unit at a time. 
In the very tests to which he refers a change of schedule 
was recommended, which would have effected a saving es- 
timated at $15 per day, or $5475 per year. The two meth- 
ods of operation were outlined in the article. I have fol- 
lowed the plan of operating the second unit from 7 a.m. 
to 5 p.m., the largest unit from 5 p.m. to 1 e.m., and 
the smallest the balance of the night. This allows each 
unit to operate at its highest efficiency and has proved a 
very flexible arrangement. All of the rooms are still 
cooled in the summer, as previously stated. Furthermore, 
hourly temperature readings are taken. By supplying an 
additional 6000 cu.ft. of air per min., it was possible to re- 
open the German restaurant during the hot months, This 
does not look like a discontinuance of service. The vari- 
ous services required have been maintained, but much 
more efficiently than in the past. As to the plant speaking 
for itself, I am willing to have it. I do not consider an 
engine room served by fluttering are lamps well lighted. 
Tt now has clusters of 25-watt tungstens. All pipe joints 
and valve stems are kept packed and steam tight. When 
the writer took charge, there were leaks in the headers, 
stop valves, auxiliary valves, ete. In fact, on top of the 
boilers conversation was impossible, and in any part of 
the plant it could only be carried on under difficulties. The 
hoiler tubes were in bad condition and a large number had 
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to be replaced. Water leaking at the ends of th» fire 
tubes had mixed with soot and formed a hard deposit, 
half filling the tubes for a considerable portion of their 
length. The remodeling of the furnaces was accurately 
described in the article. Due to this it was possible to use 
an inferior coal costing less per ton. As to the condition 
of the engines, the following sentence of a letter from the 
builders to the writer will be illuminating: “I want to 
congratulate you on the nice running of your engines, 
which have undoubtedly taken time and great care to 
bring into line, as they have been fearfully abused.” 

9. Mr. Lawrence could not be expected to know that 
reliable tests have been conducted by the writer so that 
he knows exactly what he is doing in the plant and fur- 
thermore that accurate daily records are kept of coal and 
water. As to the tests mentioned by Mr. Lawrence and 
printed in part in his letter, I have nothing to say. There 
is no occasion to bring another party into the controversy, 
and for that matter it is not necessary, as the results 
obtained speak for themselves. These were given accu- 
rately in the article by Mr. Wilson, as well as a careful 
analysis of how the saving was effected. 

10. In the article appearing in the Nov. 3 issue, the 
size of the new elevator pump was given, but no special 
reference was made to it as it was not installed until last 
August. The latest records given in the article were for 
the year 1913. As to the necessity of installing this 
pump, it may be stated that the three pumps originally 
installed had to be maintained in service from 6 a.m. to 
12 midnight, and at times under the former management 
they were so hard pressed that it was a common occur- 
rence for the accumulator to hit the bottom, nearly wreck- 
ing the duplex pumps before the attendants could reach 
the throttle. Apart from better elevator service, the new 
pump has effected a saving in: coal, as the coal costs for 
corresponding months in 1913 and 1914 will show: 


COAL COST PER MONTH 


1913 1914 
nik Saad pak ee shes eho e $3159.09 $3059.10 
oe Gace abe asin MRD ole ae 3198.62 3046.52 
I Se liad hac a alice Win. wes 6h Amie 3471.41 3128.93 
EE iv cae halee cme eta eae 3229.66 2898.28 


In August the pump was only run two weeks, as the 
builders still had some work to do on it. In September 
and October, it was run three weeks each month and in 
November nearly four weeks. 

The new hot-water heater was badly needed. Before it 
was installed, it was necessary to carry 3 to 4 lb. back 
pressure on the entire system to furnish enough hot water 
for bathing, and even then there were many complaints 
over the low temperature of the water. The new heater 
has done away with this trouble, and the building can he 
heated by steam under a pressure of 1 Ib. 

The above covers all points brought up by Mr. Law- 
rence. Numerous other items might be mentioned to 
show how the saving given in the article was effected, and 
if desired the writer can go into fuller detail at a future 
date. It will be of interest to notice in the auditor’s 
letter that the saving last year was even greater than in 
1913, and more work has been done than ever before. 

W. W. Biro, 
Chief Engineer, Hotel La Salle. 
Chicago, Ill. 


I have served the Hotel La Salle Co. in the capacity of 
auditor since February, 1910, and’ to the best of my 
knowledge the charges made to the engineer’s department 
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during the periods shown in Table 2 of the Nov. 3 issue 
of Power were all legitimate charges to that department. 

When the services of the engineer’s department have 
been required for changes or additions to construction, 
full credit has been given on the company’s books for time 
and materials used. 

It should be noted that your correspondent particularly 
refers to the period of September to December, 1909, 
whereas the Nov. 3 issue of Power gives no figures what- 
ever for that period. It may be that he has some spe- 
cific item in mind, and if such is the case, I would be glad 
to investigate and report on it after hearing from him. __ 

It might interest your readers to know that further 
economies effected in the engineer’s department during 
the year 1914 make a still more favorable comparison 
with previous years’ operations, especially in view of the 
continued increase in the hotel’s business. 

W. H. PETERKEN, 
Auditor, Hotel La Salle. 
Chicago, Il. 
* 


Detecting Ammonia Leaks 


In the Dec. 15 issue, Mr. Anderson takes exception to 
my method (see Nov. 3 issue, p. 656, under Robert G. 
Thurston) of detecting ammonia ieaks in brine tanks. 
His method is to empty the tank, get inside it and test 
the coils with a sulphur stick while the pressure is on 
the coils. This is the best method, but how many engi- 
neers are going to take the trouble to pump out the tank, 
crawl inside of it while it is cold and slimy and con- 
scientiously apply the sulphur stick to every joint? There 
are few. I agree with Mr. Anderson that there will be a 
few pounds of ammonia lost by using my method, also 
that the sulphur stick will locate ammonia leaks more 
readily than litmus paper or Nessler’s solution, but when 
he claims that he can detect ammonia in brine by smell 
before it can be detected with litmus paper or the solu- 
tion, I must say I am skeptical. 

Mr. Anderson states that to test the brine-tank coils 
properly one should reduce the pressure to 5 lb. before 
testing. The higher the pressure the more prominent the 
leak and the more readily it may be detected. 

The use of the words “discharge tanks” in my article 
is wrong. The manuscript read “discharge lines.” 

Mr. Anderson claims that some losses are due to the 
disintegration of the ammonia. This is questionable. 

Water shovld not be present in the ammonia in a prop- 
erly managed compression plant. In an absorption plant 
it is of course different. Many operators claim that run- 
ning with cold rods draws moisture into the cylinder 
with each stroke of the machine, due to the moisture 
clinging to the cold rod and being drawn in with it. 
I have seen considerable water get into the system with 
the oil by using the oil over again and not having it prop- 
erly filtered. Moisture will also get into the system 
when the expansion coil or suction line is opened and 
left open; the moisture precipitates on the cold surfaces 
and accumulates in the pipes and when the system is put 
in operation again is swept along with the ammonia. 

If steam is used to clean the ol out of the system 
and it is not thoroughly blown out with air afterward, 
the condensation will remain in the pipes. 

THomMaAs G. THURSTON. 

Chicago, Il. 
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Inquiries of ¢ 





Inspection of Storage Batteries—How often should storage 
batteries be inspected? 
Cc. i. C. 
It is well to thoroughly inspect them at least once a week, 
using a special lamp for the purpose. 


Bar-to-Bar Test of Armature—When making a bar-to-bar 
test of a dynamo or motor, what would a sudden drop of 
milli-volt reading indicate? 

Z. #. 

A sudden drop in the reading would indicate a short cir- 
cuit, either between the bars themselves or between the 
windings connected to the respective bars. 


Pitting Due to Presence of Fatty Acids—What would 
cause oily feed water returned from an exhaust steam-heat- 
ing system to pit boiler tubes? ; 

R. M. C. 

Pitting might be due to fatty acids contained in animal 
or vegetable oil used as an adulterant of the engine cylinder 
oil. 


Anchor Iee—What is anchor ice and how is it formed? 
mn, ¢,. 2. 

Anchor ice or ground ice consists of needles and thin 
scales of ice which form in moving water and sometimes on 
the bottom of still water. They usually cease to form after 
the body of water has become frozen over. On coming in 
contact with submerged objects these particles of ice adhere 
and soon form large masses difficult to dislodge. 


Quality of Steam Gathered near the Surface of the Water 
—What would be the quality of steam gathered in a petti- 
coat pipe near the surface of the water in a boiler as com- 
pared with steam taken from the top of the boiler? 

J. E. N. 

In the process of ebullition the globules of steam, in rising 
from the body of water to the surface, entrain water which 
is unevaporated and which is projected above the surface of 
the main body of water. Unless the steam is superheated 
there will generally be some water thus entrained that will 
be carried to every part of the steam space of the boiler. It 
is usually the case that the nearer the disengaging surface of 
the water, the larger will be the proportion of water thus 
entrained by the steam, hence steam gathered near the sur- 
face of the water by a petticoat pipe would be much wetter 
than steam taken from the top of the boiler. 





Changing Governor Pulley—A belt-driven governor regu- 
lates the speed of an engine to 80 r.p.m. The governor driv- 
ing pulley on the main shaft is 12 in. diameter and the re- 
ceiving pulley on the governor is 7 in. diameter. To what 
size should the governor receiving pulley be increased to 
regulate the engine to 90 r.p.m.? 

With 80 r.p.m. of the engine the speed of the governor 
80 X 12 


pulley is r.p.m., and as practically the same speed of 


governor would be required, then for regulation at 90 r.p.m. 
of the engine shaft, the governor receiving pulley should be 

80 X 12 
(90 X 12) i asain 





) or 7% in. diameter, 





Original Babbitt Metal—What was the original recipe for 

babbitt metal? 
L. J. 

The original recipe proposed by the inventor, Isaac Bab- 
bitt, a brass founder, of Boston, Mass., was 4 lb. of copper, 
8 lb. of antimony and 24 lb. of tin = 36 lb. of mixture called 
hardening, and to every pound of hardening 2 lb. of tin was 
added, so that the completed mixture was in the proportions: 
4 lb. of copper, 8 lb. of antimony and 96 lb. of Banca tin or 
1:2:24. For making the alloy the melting must be gradual 
or the antimony and tin will largely separate from the copper 
and form oxides or dross on the surface. Thus 4 lb. of copper 
is melted first, then 12 lb. of tin and 8 lb. regulus of anti- 
mony are added slowly to the molten copper, to which 12 Ib. 
more of tin is added to form the hardening. Then for use 
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with each pound of this, 2 lb. of Banca tin is melted. The 
surface should be covered with pulverized charcoal and a 
small portion of sal ammoniac. Previous to pouring the mix- 
ture it should be well stirred. 


Evaporation per Pound of Fuel Oil—What would be the 
rate of evaporation per pound of fuel oil having a calorific 
value of 18,500 B.t.u. per pound with a boiler efficiency of 
75 per cent., a steam pressure of 50 lb. gage and a feed-water 
temperature of 135 deg. F.? 

Ss. F. 

With 75 per cent. boiler efficiency there would be 

0.75 X 18,500 = 13,875 B.t.u. 
realized per pound of fuel. As each pound of feed ‘water 
raised to 50 lb. gage pressure, or about 65 lb. abs., would 
contain 1178.5 B.t.u. above 32 deg. F., and as with feed water 
at 135 deg. F., or 135 — 32 = 103 deg. F. above 32 deg. F.. 
each pound would receive 1178.5 — 103 = 1075.5 B.t.u., then 
13,875 


1075.5 
of fuel. 


or 12.9 lb. of water would be evaporated per pound 


Effect of Temperature on Wire Resistance—If the resist- 
ance of 1000 ft. of copper wire at 75 deg. F. is 100 ohms, what 
would be the resistance per foot at 90 deg. F.? 

R. J. 

The resistance of copper wire increases with an increased 
temperature, The formula to be employed is: 

Re = Ri + C X Ri (Te — T), 
where 
Rz = The resistance, hot; 
Ri = The resistance, cold; 
C =The temperature coefficient, depending upon the 
metal, which in the case of annealed copper aver- 
ages about 0.00223; 

T, = Temperature, cold; 

T. = Temperature, hot. 

Hence, where the resistance of 1000 ft. of copper wire at 
75 deg. is 100 ohms, the resistance per foot at 90 deg. F. 
would be ‘ 

Re 100 + 0.00223 x 100 (90 — 75) 
100 + 0.223 x 15 
103.345 per 1000 ft. or 0.103345 ohms per ft. 


Connecting Ground Circuit of Generator—At what point 
in the armature of a three-phase generator would it be proper 
to connect the ground circuit for the generator to operate on 
a grounded neutral system? 

A. . &. 

If the generator is star connected, ground the neutral as 
in Fig. 1, in which case the maximum potential to ground 
will be 58 per cent. of the line voltage. If delta-connected, 





Fia. 1 Fig. 2 
METHODS OF GROUNDING GENERATOR 


one side may be grounded as in Fig. 2, in which case the 
maximum potential to ground is 87 per cent. of the line volt- 
age. The ground may be direct, or through resistance or 
reactance, the latter limiting the flow of current. 


[Correspondents sending us inquiries should sign thelr 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the communi- 
cations and for the inquiries to receive attention.—EDITOR.) 
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The Conversion of Energy 


All the activities of power plants depend upon the gen- 
eral fact or law of nature that the different kinds of energy 
can be converted one into another. In these activities 
four kinds of energy are involved: Chemical, thermal, 
mechanical and electrical. Selection by twos gives the 
following combinations, as illustrated by one or more 
practical examples: 

Chemical energy to heat: Combustion in boiler fur- 
nace or in engine cylinder (a). 

Chemical to mechanical: No direct conversion, heat 
energy coming between. 

Chemical to electrical : 
the storage battery (b). 

Heat to chemical energy: Dissociation of water or car- 
bon dioxide in boiler furnace or gas producer, also op- 
erations of reducing metals from their ores (b) or (c). 

Heat to mechanical work: All kinds of heat en- 
gines (c). 

Heat to electricity: Only such feeble activity as that 
of the thermocouple. 

Mechanical work to chemical energy: None. 

Mechanical to heat: Compression, friction, impact, 
etc. (a). 

Mechanical to electrical: The electric generator (b). 

Electrical to chemical: Electrolysis, as in charging 
storage batteries (b). 

Electrical to heat: Electric lighting and heating; use 
of a rheostat as load for a generator, when testing (a). 

Electri¢al to mechanical: The electric motor (b). 

Three of these combinations, namely, chemical to me- 
chanical, mechanical to chemical, heat to electrical, are 
either absolutely or practically impossible except through 
some intermediate transformation. The other nine are 
divided into three classes, indicated by the letters (a), 
(b), (c). 

Class (a) comprises the transformations which are or 
can be complete, every one having heat as its final state. 
The fact that the whole of the fuel may not be burned in 
a furnace or engine does not qualify the completeness of 
energy conversion for what is burned, and under special 
conditions, as in the fuel calorimeter, complete combustion 
is surely obtained. In the conversion of other forms of 
energy into heat an efficiency of unity is, therefore, attain- 
able. 

The transformations in class (b) have unit efficiency 
as an ideal limit, which may be approached but never 
quite attained. To these interchanges between chemical 
and electrical and between mechanical and electrical ener- 
gies should be added the transmission of mechanical 
work and its change in form by machinery. The efficiency 
of most machines lies within the range of from 70 to 95 
per cent. <A large generator or motor will go a little above 
95 per cent. The perfect generator, motor or storage bat- 
tery cannot be realized, but it is easily imaginable and 
can be quite closely approximated. 

Notice particularly that all the energy not usefully 


Electric battery, particularly 
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converted in the operations of class (b) is changed into 
heat and thus wasted. 

Last comes class (c)—the conversion of heat into some 
other form of energy, and especially into mechanical 
work; in other words, the question of heat-engine opera- 
tion and efficiency. The outstanding fact in this field 
is the impossibility of anything approaching complete 
conversion. Within the limits imposed by natural physi- 
cal conditions, there is no known or imaginable method 
or scheme of working by which a heat engine can change 
into work the whole of a given amount of heat supplied 
to it. Necessarily, such an engine converts but a portion 
of the heat received and gives up the remainder as heat in 
an inconvertible state. Its limit of efficiency is not 100 
per cent., but some fraction which, with varying condi- 
tions, ranges from perhaps 15 to 65 per cent. To reason 
out the character of this limit and establish its value is 
one of the important tasks of the science of thermody- 
namics. 

After the descriptive statements which have just been 
made, and keeping in mind the power-plant point of view, 
the following summary will appear rational: 

Chemical, mechanical and electrical energies may be 
put in one class, and are sometimes called the higher 
energies. Heat is a class by itself and is a lower form of 
energy, especially when it has sunk into a state of low 
temperature or intensity. 

Then the different types of conversion classified as 
(a), (b) and (c) may be briefly defined as follows: 

The higher energies can be completely converted into 
heat. They also have certain interconvertibilities, in 
which the efficiency may approach, but can never attain 
to, unit value. And what is not usefully converted is lost 
as heat. 

By certain processes heat can be converted into the 
higher energies, but only in part, since there is always a 
large remainder of energy left in thermal form. 

Finally, the tendency in nature is for all kinds of 
energy to sink into the form of heat of low temperature. 


’, 


*, 
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Relative Efficiency of Steam, Gas and Oil Engines— 
Roughly stated, a first-class modern steam engine utilizes 
about 12 per cent. of the available heat in the coal, resulting 
in, say 1.6 to 1.7 lb. of fuel per b.hp.hr. during a week’s 
work of 55 hr. If the boilers are to be fired by producer gas, 
for which purpose slack and dust can be used, then each 
brake horsepower will require about 2 to 2.2 lb. of coal. 
Internally fired gas and oil engines are approximately twice 
as efficient as steam engines, which means that they utilize 
about 25 per cent. of the available heat. Crude oil being 37 
per cent. better than good ordinary coal, oil engines should 
use only about three-eights as much oil as the coal men- 
tioned above, say about 0.6 lb. per b.hp.-hr. Then, however, 
as there are no boiler radiation losses over night, a material 
saving results and the oil consumption per week of 55 hr. 
may be about 0.5 lb. per b.hp.-hr. Petrol and similar internal 
combustion engines would require about 0.4 lb. per b.hp.-hr. 
Gas engines have also about the same efficiency as oil en- 
gines; but as there is a loss of about 20 per cent. in the pro- 
ducers, if these work day and night, and another loss of quite 
10 per cent. if they have to stand idle over night, the effi- 
ciency of gas engines is only about 40 per cent. better than 
that of first-class steam engines. 
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1 Operation of the Cleve- 
lunicipal Electric Light Plant 


By Freperick W. BALLArp 


The new Cleveland, Ohio, municipal lighting plant, known 
as the East 53d Street Station, went into operation July 20, 
1914. It is the largest central station in this country built by 
a municipality, and is intended not only to supply electric 
current for street and commercial lighting, but also for 
power users. The rates charged for the service range from 
$0.03 per kw.-hr. maximum to $0.01 per kw.-hr. minimum. 
This station has a capacity of 25,000 kw. and is at present 
loaded to one-fifth of its capacity. 

The estimated results which will be secured from the new 
25,000-kw. station, which has just been placed in operation, 
are based upon an annual output of 60,000,000 kw-hr. and with 
fixed charges founded upon a total plant investment of 
$3,000,000. Fixed charges amounting to 9 per cent. on this 
investment would equal $0.0045 per kw.-hr. Cost for coal is 
estimated at $0.002 per kw.-hr.; station costs exclusive of 
coal at $0.0015; distribution costs exclusive of fixed charges 
at $0.004; administration charges at $0.005, and profits at 8 
per cent. on the investment at $0.004. This makes an average 
price to be secured per kilowatt-hour generated of $0.0165. 
From the three months’ operation of this station, together 
with tests that have been conducted, the indications are that 
these estimated results will be secured. 

The plant was built from the proceeds of a $2,000,000 bond 
issue by the City of Cleveland, about one-half of this amount 
being invested in the station itself. The other half is to be 
invested in the substations and in the distribution system, 
including overhead and underground lines. In addition to 
the $2,000,000 derived from this bond issue, there are also 
available the proceeds of a $500,000 bond issue voted by the 
City Council to supplement the original bond issue, making 
a total amount of $1,500,000 to be invested in the distribution 
system. The value of the present distribution systems con- 
nected with the Brooklyn and the Collinwood stations is about 
$500,000, making the total value of the East 53d Street Station, 
together with its distribution system, about $3,000,000. 

The results which have already been obtained in the 
operation of the Brooklyn lighting station and the East 53d 
Street Station during the first eight months of the year 1914 
tend to substantiate the original estimates of what will 
eventually be secured in connection with the operation of the 
Bast 53d Street Station. A statement of revenue and expense 
connected with the operation of these two stations for the 
first eight months of the year is as follows: 


TABLE 1—REVENUE AND EXPENSE STATEMENT FOR 
FIRST EIGHT MONTHS, 1914 


Revenue from sale of current for first eight months 
Oe oe china eis an cad ehd se he kee ee aed k ohee $153,363.65 
Kw.-hr. generated, 7,863,610; average sale price, 
$0.0195. 
Kw.-hr. sold, 6,270,726; -average sale price, 
$0.0244 


Operating and maintenance for first eight months 97,044.60 
Kw.-hr. generated, 7,863,610; average cost price, 


$0.0123. 
Kw.-hr. sold, 6,270,726; average cost price, 
$0.0154. 
Net earnings for eight months.......... tetas $56,319.05 


The total kilowatt-hours generated for eight months is 
greater than the output for the year 1913. The average cost 
price per kilowatt-hour generated is $0.0123, as compared 
with $0.0149 for the previous year. The results secured in 
the way of operation and maintenance costs in the power 
station itself for the months of August and September are 
shown in Table 2: 


TABLE 2—EAST 53D STREET POWER STATION REPORT, 
AUGUST AND SEPTEMBER, 1914 


Aug. Unit Cost Sept. Unit Cost 





Operation—. 
jp ee eee wees $1498.48 $0.0018 $1573.00 $0.0017 
Switchboard attendance.. 352.80 0.0004 ge ’ 0.00042 
Oil, packing and waste.. ee ; 
Sandry GEMOMIME ...000000 Bac 2-2, “a eee 10.46 5 9.00008 
ES TES +.” Se reer 2686.50 0.0033 2415.69 0.0026 
Maintenance— 
Condensers, piping, ete... Be \ a cue. snated . ie ecen 
Total operation and 
maintenance ........ $4543.26 $0.0056 $4446.04 $0.0048 
Total kw.-hr. generated 809,120  ..... ch |: sare 





*Excerpts from paper read at the annual meeting, Decem- 
ber, 1914, in New York City, of the American Society of 
Mechanical Engineers. 





The East 53d Street Station during these two months has 
been operating at less than one-fifth of its total capacity. 
The figures representing unit costs for the various items of 
labor, maintenance, fuel, ete., are considerably higher than 
should obtain when the station is running up to its capacity, 
when it will be operating at a much higher efficiency in 
regard to coal consumption per kilowatt-hour, and also the 
labor and other charges will be less per unit cost by reason 
of the larger output. During the month of August, the out- 
put of the Brooklyn and East 53d Street Stations amounted 
to 1,117,920 kw.-hr., of which 936,467 kw.-hr. was sold to 
customers, giving a loss in transmission of only 16% per cent. 
The average sale price for the kilowatt-hour generated was 
$0.0174, while the average sale price of what was sold was 
$0.0207, the revenue for the month being $19,405.38. 

That an average load factor of 40 per cent. will be secured 
on this station when the load is built up to its ultimate ca- 
pacity seems to be assured, and the indications are that a 
better load factor will be obtained. A typical load curve is 
only 2700 kw., but with a load factor of 80 per cent. based on 
the peak load there is a total output on the generating sta- 
tion of 51,925 kw.-hr. If these conditions can be maintained 
or even approximated when the load on the station has been 
built up to its ultimate capacity, the load factor will be con- 
siderably greater than 40 per cent. The location of the 
station was determined mainly by the convenient and eco- 
nomical facilities for delivering coal and also by the possi- 
bility of securing the cheapest and best water for condensing 
purposes. The Water-Works Department has a 9-ft. tunnel 
extending five miles into Lake Erie and draws water at this 
point from 125 ft. below the surface. This water, after pass- 
ing through the surface condensers in the power plant, passes 
on to the suction chambers of the water-works pumping en- 
gines. The increase in temperature of the water going into 
the city mains, it is estimated, will not exceed 1 deg. F. In 
this way the lighting plant has not only secured the cleanest 
and coldest water for condensing purposes possible, but has 
also made use of a plant calculated to obviate any possi- 
bility of interruption by clogging of the inlet with ice or 
débris floating in the lake. , 

The coal question was considered as of next if not.of 
equal importance to that of water. As the Lake Shore & 
Michigan Southern Ry. tracks run along the southern line 
of the property, with an elevation of about 60 ft. above the 
lake level, a method of handling the coal almost entirely by 
gravity has been worked out. Fig. 1 is a cross-section of 
the station in detail, wherein the coal is delivered overhead 
by the railway cars and is discharged by gravity into 3400- 
ton capacity bunkers, from which it is drawn through gates 
under pneumatic control into an electric telpher, which 
moves back and forth from under the bunkers on the track 
leading out over the stoker hoppers. The coal hopper on 
this telpher is carried on scale beams, and the weight of the 
coal and the time of delivery are recorded. 

The special features in connection with the design of this 
station different from standard practice are as follows: The 
use of motor-driven auxiliaries throughout the plant; large 
boiler units with high steam pressure; economizers of greater 
capacity than ordinarily installed; a new arrangement of 
coal-handling apparatus; the use of both forced and induced 
draft with practically atmospheric pressure in the combus- 
tion chamber; automatic control of furnace conditions; sim- 
plicity of the piping layout, due to motor-driven auxiliaries; 
and the use of an auxiliary steam turbine for driving the 
auxiliary motors. This turbine is supplied with a jet con- 
denser, the cooling water for which is used as boiler feed 
water after being passed through the economizers. 

The practice of using motor-driven auxiliaries has not 
been adopted in this country principally for two reasons— 
(a) the use of exhaust steam from the steam-driven aux- 
iliaries for feed-water heaters has been considered advisable 
as giving sufficient economy to warrant the use of steam, 
rather than motor-driven auxiliaries, and (b) the operation 
of the auxiliary equipment in the station by current from th¢ 
main generators has been considered to introduce an ele- 
ment of uncertainty and unreliability into the service which 
it would be better to avoid. 

To the first objection it can be stated that the thermal 
efficiency of the station can be shown to be higher when the 
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auxiliaries are motor driven and the 
heat for the boiler feed water is secured 
by the use of economizers from the flue 
gases. No arrangement of steam-driven 
auxiliaries would give just the proper 
amount of exhaust steam for heating the 
feed water properly at all loads on the 
station. There would always be periods 
when there would be either not enough 
or too much steam, and some would go 
to waste. There is also the complexity 
of steam piping necessary for supplying 
the auxiliary engines, with the incident 
losses from radiation and leakage. The 
second objection is answered by the in- 
stallation of an auxiliary steam turbine. 
A 1000-kw. turbine with an overload ca- 
pacity of 1500 kw. has been in operation 
in the Brooklyn Station for years and is 
now in good condition. This machine 
will be removed to the new station, 

This machine will be operated in con- 
nection with a jet condenser, the cooling 
water for which will be drawn from a 
cistern which is used for the storage of 
the boiler feed water for the station. 
This cistern is divided into two compart- 
ments by a wall, the top of which is 
about two feet below the surface of the 
water. On one side of this wall will be 
the cold well and on the other side the 
hotwell. The condensate from the three 
main turbines will be discharged into 
the cold well and carried to a point near 
the bottom, where is located the suc- 
tion end of a pipe carrying the circulat- 
ing water to the jet condenser. The dis- 
charge from the jet condenser will be 
carried to the other side of the cistern, 
or the hotwell, and delivered at a point 
near the suction end of the pipe carry- 
ing feed water to the boilers. The make- 
up water for the system will be deliv- 
ered into the cold well at the same point 
as the discharge of the condensate from 
the main turbines. The makeup water 
will be under control of a float valve de- 
signed to maintain the level of the water 
in the cistern at the required height. 

It is not the intention that the quan- 
tity of water flowing through the feed 
piping system to the boilers shall deter- 
mine the volume passing through the jet 
condenser as the volume of circulating 
water will be several times greater than 
the quantity of feed required by the 
boilers. The water in the cistern will, 
therefore, pass through the jet condenser 
several times before it goes as feed 
water to the boilers, and to prevent a 
uniform temperature throughout the 
cistern and a consequent lower vacuum 
in the jet condenser, the arrangement of 
hotwell and cold well was provided, and 
the piping was connected in such a man- 
ner as would supply the coldest water to 
the condenser and the hottest water to 
the boiler-feed system. 


The auxiliary motors in the station 
will all be connected through a double 
bus system, so that each motor can be 
operated either by current from _ the 
auxiliary turbine or from the main gen- 
erator. In this way the load on the 
auxiliary turbine can be adjusted so 
that the temperature of the feed water 
will be that best suited for delivery to 
the economizers. This temperature 
should be approximately 120 deg. F. If 
much less than this amount, the econ- 
omizer tubes will scale with soot and 
cause trouble. If a greater temperature 
than that necessary to avoid this trouble 
is secured, there will be a sacrifice of 
economizer efficiency. Fig. 2 is a floor 
plan of the plant. 

The use of large boiler units with high 
steam pressure was decided upon, The 
boilers ultimately installed were similar 
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to those in the Delray Station in Detroit, and the dimensions 
are identical, except as to the length of the drums. These 
boilers (Fig. 3) each have 10,000 sq.ft. of heating surface and 
are designed to carry 275-lb. working pressure with a super- 
heat ranging from 125 to 150 deg. F. They are equipped with 
underfeed stokers and are intended to be capable of operating 
up to 300 per cent. of rating. 

The operation of the boilers at a high percentage of rating 
means a higher temperature of flue gases. This, with the 
low temperature of feed water, gives a temperature head 
between flue gases and feed water which will be practically 
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it was thought that a conservative estimate on economizer 
requirements would be 27,000 sq.ft. of heating surface. They 
are arranged in two parallel sections, independently, so that 
either section can be cut out by means of dampers for clean- 
ing and repairing, leaving the other in operation. 

The use of both forced and induced draft contributes to 
the flexibility of the installation and makes it possible to 
carry practically a balanced pressure in the combustion cham- 
ber, thus avoiding one of the greatest sources of loss in 
boiler practice, the leakage of air through the boiler set- 
tings. Two induced draft fans were put in, either of which 
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double that ordinarily obtained in economizer practice. This 
alone would be sufficient to warrant a larger amount of 
economizer heating surface than would ordinarily be deemed 
advisable. However, there is another factor in the Cleveland 
situation which also warrants an increase in the economizer 
capacity. In economizer practice, the interest on the invest- 
ment, generally figured at 6 per cent., is balanced against 
the saving which will be produced in the economizers, but 
in municipal engineering it is found that interest on the in- 
vestment can be figured at 4% per cent. instead of at 6 per 
cent. This fact alone would warrant an increased capacity 
in the economizer. Taking these factors into consideration, 





has a capacity for taking care of the peak load requirements 
of the station. A separate forced-draft fan with an individual 
motor drive was placed in the boiler room basement for each 
furnace. The motors on the forced-draft fans are under 
automatic control, and their speed is governed by means of 
rheostats controlled by the boiler pressure. The motors for 
operating the stoker feed are also controlled by rheostats 
governed from the pressure in the air ducts underneath the 
boilers. The induced-draft fans are under manual control, and 
their speed is intended to be regulated by the man operating 
the boilers so as to give the proper draft for holding prac- 
tically an atmospheric pressure in the furnaces. 
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The steam piping is simple, because, outside of the aux- 
iliary turbine and the emergency equipment consisting of a 
steam-turbine exciter and a turbine-driven feed pump, steam 
will be used only in the main generators. The plant is so 
arranged that each battery of two boilers is opposite one 
turbine generator, the steam lines from the boiler going to 
the header, from which a short branch is taken to the tur- 
bine. The header is capable of being cut into three sections 
by means of Hopkinson-Ferranti valves, with operative work- 
ing parts of half the diameter of the steam main. The in- 
terior of these valves is shaped like a Venturi nozzle; they 
will pass an amount of steam equal to the full carrying 
capacity of the pipe with practically no reduction in pressure. 
The main steam header is located in the boiler-room base- 
ment near the floor, and the piping is arranged so as to drain 
to this header from all directions. This header is 135 ft. 
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long and designed for the minimum of expansion which would 
effect a lateral movement in the branch pipes. It is divided 
in the middle by an expansion bend, which consists of two 
short headers carrying four small U-shaped pipes of only 
one-half the diameter of the main. Two halves of the main 
header are then anchored securely at their central points and 
carried on rollers from this point in both directions. This 
then divides the main header in such a way that at no place 
would the movement caused by expansion be more than that 
due to the expansion in one-fourth of its length. The main 
steam header is only 14 in. in diameter and is composed of 
54-in. thick steel pipe with welded necks and flanges. The 
branch pipes contain no fittings except the valves, which are 
of heavy cast steel. All turns are of long bends and all 
sections have welded flanges. : 

The feed-water pumps are all centrifugal. Two are con- 
stant speed and motor driven. One is steam-turbine driven 
and is designed for emergency purposes and for operation 
This pump is arranged 
with governor control for constant pressure and is therefore 
capable of being used in connection with either of the motor- 
driven pumps and to supply water to the boilers only when 
the demands are in excess of the capacity of the other pump. 

In the chief engineer’s office are located indicating and re- 
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cording instruments for practically every operation in the 
station. There is a graphic recording totalizing watt-meter 
which gives a continuous record of the combined output of 
the station. The amount of feed water going to the boilers 
is shown by the indicating dial of a V-notch recorder, which 
also gives a continuous graphic record and the total quantity 
by means of integrating dials. The CO, in the flue gases is 
recorded, and recording thermometers keep record of the 
temperature of the feed water entering and leaving the econ- 
omizer and the temperature of the flue gases in the boiler 
breechings as well as at the discharge end of the economizer, 
The steam pressure and the temperature of the steam in the 
main header are also recorded, thus giving a record of the 
superheat. This information, together with the record of 
the weight of coal going to each boiler, which is turned in 
to the chief engineer at the end of each 8-hr. shift, enables 
him to have a complete log of the per- 
formance of the station made up every 
day. 

The use of 11,000 volts removes the 
necessity of having rotary converters, the 
absence of which is particularly notable 
when compared with the prevailing prac- 
tice of supplying the congested districts 
of large cities from numerous substations 
in which there are placed rotary con- 
verters for changing alternating into di- 
rect current. 


DISCUSSION FOLLOWING THE PRESEN- 
TATION OF MR. BALLARD’S PAPER 


Robert L. Brunet, of Providence, R. L., 
in a written discussion, said that with low 
rates for energy the load factor of 40 per 
cent. would possibly be realized based on 
a peak of 18,000 kw., but when the peak 
of 18,000 kw. is reached the generating 
equipment will undoubtedly have to be 
increased to insure reliability and con- 
tinuity of service. He has found that the 
income per $1 of investment varies from 
20 per cent. to 25 per cent. in most pri- 
vate plants, while Mr. Ballard has esti- 
mated an income of 33 per cent. per $1 
of the investment. 

James R. Cravath, of Chicago, said that 
it would have to be demonstrated whether 
the estimated maximum load of 18,000 


kw. could be brought to the Cleveland 
station with a _ distribution cost low 
enough to bring the total investment in 


power-plant and distribution systems to 
but $3,000,000. It is possible by cultivat- 
ing the large motor-service business and 
ignoring the low-load-factor lighting bus- 
iness, such as residences and early-clos- 
ing stores, that a 40 per cent. load factor 
might be maintained from the start. The 
natural tendency of rates as low as those 
given would be to load up the plant with 
low-load-factor business unless care was 
exercised to prevent it. 

Alex Dow, president of the Detroit 
Edison Co., said that he had followed the 
construction and operation of the plant with interest; that 
the plant was a good one, a credit to Mr. Ballard, to the con- 
sulting engineer and to the city officers who let them go 
ahead and make a good plant. He said that what Mr. Ballard 
needed first was a distributing system, which he has not, and, 
second, a load, which he has not, and, third, the keeping of 
accounts in a manner acceptable to a public service commis- 
sion. Mr. Dow was of the opinion that there was nothing 
radical in the station, inasmuch as it contained apparatus 
practically the same as that in the Delray Station. 

Reginald Pelham Bolton, of New York, said that the rates 
are such as to offer little inducement to those consumers 
whose business is most desirable in producing a high load 
factor and that this rate does not include any service charge 
and is drawn merely on the relation of connected capacity 
and monthly consumption. He wanted to know if there were 
any data in the paper which justified the expectation that 
the small consumer can be served at the rate of 3c. per 
kw.-hr. without loss, which must be borne by other con- 
sumers or by a deficit in operation. 

Mr. Ballard, in his response, said that he was delighted 
to learn that Mr. Dow did not consider that there was any- 
thing at all radical in the Cleveland station. He admitted 
it was true that everything in the station is the same as at 
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the Delray plant, and inasmuch as this is so there was no 
reason why the Delray Station should not sell its current at 
the same price at which the Cleveland plant was selling it; 
and he hoped to see them do it. Regarding station rating, 
Mr. Ballard’s understanding was that stations at the present 
time are generally rated at their maximum capacity for a 
24-hr. service indefinitely. Tests show that the turbines in 
the Cleveland plant are capable of 7500-kw. continuous ca- 
pacity, three giving 22,500 kw. and the 1500-kw. auxiliary 
machine bringing the total maximum capacity to 24,000 kw. 
Upon these figures his statements were based. In regard 
to capacity, in answer to Mr. Cravath’s discussion of the 
40 per cent. load factor, Mr. Ballard said: “I find it is not, 
difficult for us to get a 40 per cent. load factor—to get it 
and to average it. We are running along every day between 
60 and 80 per cent. load factor. As we build up the load on 
our stations we will probably secure a much lower power 
factor than that. We may go down to 40 per cent., but I 
hope we will not go below that.” 

Regarding the cost per kilowatt-hour being different for 
different customers, Mr. Ballard admitted that the plant was 
radical in that respect, saying: “Outside the question of com- 
petition, if there was only one station in the city and every 
customer had to take its terms or have none at all, you 
could not make one figure and a uniform load. You could 
not sell current to all your small resident customers at as 
low a rate as you would want to sell it to your power cus- 
tomers. On the other hand, you could not charge your power 
customers at a higher rate than your resident customers. 
If you did you could not get the business. That is not neces- 
sarily following out the plan of the National Electric Light 
Association of charging all that the service will bear. If 
you can sell current to large power companies at lc. you 
are selling to the majority of them for less than one-half of 
what they can make it themselves.” 


& 
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Automatic Reclosing Circuite 
Breaker* 
BY E. C. RANEY 

In the application of protective apparatus to the power cir- 
cuits of industrial plants there are four conditions which 
should be fulfilled: 

1. The current must be quickly interrupted in case of 
short-circuit or excessive overload. 

2. The circuit should not be closed while the short-cir- 
cuit still exists. 

38. To avoid unnecessary delay the circuit should be closed 
instantly upon the removal of the short-circuit. 

4. For the protection of motors on the circuit, power 
should not be restored until the controllers or starting-box 
levers have been moved to the “starting position.” 

The first of the above conditions may be met by placing 
either a fuse or a hand-operated circuit-breaker in the cir- 
cuit to be protected. It will be readily seen, however, that 
the remaining conditions are difficult to meet by either the 
hand-operated breaker or the fuse, in cases where the line is 
of considerable length and the load is not in sight of the 
attendant. 

These difficulties were forcibly brought to the writer’s 
attention while in charge of power plants for mine work and 
while a motor inspector in steel mills. At that time there 
was no protective device on the market which met all four 
conditions, and it was the necessity for such a device which 
led the writer into the work of its development. The auto- 
matic reclosing circuit-breaker, here described, is the result of 
these efforts up to the present time. 


THEORY 


In order to make a circuit-breaker which will automat- 
ically reset after the overload condition has been removed, 
it is required that a shunt circuit with a resistance be pro- 
vided around the main contacts, so that after the main con- 
tacts are open there may still be a small amount of current 
to act as an index to the condition of the line. The reclos- 
ing mechanism must be responsive to variation in this index 
current, which variation must be caused by the increase of 
resistance of the load or short-circuit. For example, take 
the case of the circuit-breaker on a 250-voit circuit, set at 
500 amp. When the load resistance becomes such that more 
than 5600 amp. will flow, this resistance will be 
E = 250 = 0.5 ohm or less 
1 500 c 

In case of a short-circuit the resistance of the load be- 
comes practically zero and the breaker must be so constructed 


R= 


*From a paper read before the Ohio Society of Mechanical, 
Electrical and Steam Engineers. 
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that it will not reclose while the load resistance is less than 
0.56 ohm. Since in practical circuits it is always permissible 
to have lights or a constant load connected to circuit, the 
breaker should be capable of reclosing whenever the load 
resistance has reached a value slightly above that which 
caused the breaker to open. Assume that the constant load is 
250 amp. and the motor load 250 amp. in the foregoing ex- 
ample. The load resistance will then never be greater than 
1 ohm, which will require that the breaker shall not close 
on a load resistance of less than 0.5 ohm, but will reclose be- 
fore the resistance has been increased to 1 ohm. In other 
words, the reclosing mechanism must be sensitive enough to 
respond to a change of resistance of less than 0.5 ohm in the 
load circuit. 

The resistance of the shunt circuit around the breaker 
must be 125 ohms, if 2 amp. is allowed to flow at 250 volts on 
short-circuit as an index current. In commercial circuits the 
voltage variation is likely to be 10 per cent. or more, which 
means that the current variation through the 125-ohm shunt 
may be 10 per cent. of 2, or 0.2 amp. due to that cause alone. 
The variation of current in the shunt circuit resistance, 
caused by the load resistance being increased from 0 to 1 
ohm, will be 

250 

~ 126 

which is less than the variation due to permissible voltage 
variation. 

It was this consideration which led to the adoption of the 
shunt circuit used in the present breaker, where two paths 
are provided for the current after passing through the load. 
In a branch circuit carrying a definite amount of current, 


= 0.096 amp. 
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DIAGRAM ILLUSTRATING OPERATION OF CIRCUIT- 
BREAKER 


the latter divides in the two branches inversely proportional 
to their respective resistances. When the load resistance is 
practically zero, on account of a short-circuit, nearly all the 
current flowing through the shunt resistance passes through 
the load circuit; but when the short-circuit is removed and 
the load resistance is increased to 1 ohm, if the load resist- 
ance coil has 1 ohm, then the current’ will be equally di- 
vided in the two branches and the current variation in the coil 
will be from 0 to 1 amp., which may be made enough to 
operate a relay setting the reclosing mechanism into oper- 
ation. 


OPERATION 


Referring to the diagram, Fig. 1, it will be seen that the 
main contact brush is moved to the closed position and is 
held closed by the operating coil. The main load current 
passes through a series coil and main contacts. In case of 
an overload current in the series coil, its armature or-core is 
raised and opens a contact which breaks the circuit of the 
operating magnet and allows the breaker to open. 

The contact arm controlling the current in the operating 
coil is now held open by a latch until the trip coil operates to 
release the latch. After the opening of the main contact a 
small current is permitted to flow around the breaker through 
a high resistance. This current has two paths leading to the 
line of opposite polarity, one path around the breaker and 
through the load, and the other through the trip coil and 
the dashpot bridge. So long as there is a short-circuit or 
low resistance on the load circuit, this index current will be 
shunted past the trip coil, but whenever the short-circuit is 
removed or the load resistance is increased to a certain 
amount, enough current will be forced through the trip coil 
to operate the latch and allow the contact arm to again 
close the circuit of the operating coil. The breaker is then 
instantly closed by this action. 

A dashpot is provided to prevent the breaker from clos- 
ing instantly after being opened by a momentary overload. 
The object of this is to give sufficient time for motors to come 
to rest and for starting-box levers to be moved to starting 
position before the breaker recloses, regardless of the cause 
of the opening. 

Briefly stated, the action is as follows: The breaker opens 
in case of either an overload or short-circuit, and remains 
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open a few seconds in either case. At the expiration of this 
time limit, it closes, provided the overload condition has been 
removed; it remains open so long as a short-circuit exists 
and closes instantly upon its removal. 





Recent Court Decisions 
Digested by A. L. H. STREET 
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Electric Power as a “Municipal Purpose”—Provision in an 
electric power company’s franchise granted by a city requir- 
ing the company to furnish power to the city for “municipal 
purposes,” on certain terms, extends to the furnishing of cur- 
rent to operate an electric-light plant. (Colorado Supreme 
Court, City of Colorado Springs vs. Pike’s Peak Hydro-Elec- 
tric Co., 140 “Pacific Reporter,” 921.) 

Assumption of Risk by Engineer—An engineer in a sta- 
tionary plant assumes the risk of falling into a pit after 
another employee has left the trapdoor covering it open, 
where he knows that it is apt to be open any time, according 
to the holding of the Massachusetts Supreme Judicial Court 
in the late case of Burnett vs. Worcester Brewing Corpora- 
tion, 106 “Northeastern Reporter,” 597. 


Validity of Condemnation Statute—In a proceeding by an 
electric power company to condemn land for use of the 
company, under the laws of Tennessee, which restrict the 
right of condemnation to corporations, the landowner cannot 
question the validity of such laws on the ground that they 
constitute an unjust discrimination against individuals and 
partnerships who are not accorded the right of condemnation, 
since he is not injuriously affected by any such discrimination 
that may exist. (Tennessee Supreme Court, Noell vs. Ten- 
nessee Eastern Power Co., 169 “Southwestern Reporter,” 1169.) 


Right of Power Company to Condemn Land—In a decision 
announced by the Minnesota Supreme Court, the Minnesota 
Canal & Power Co. is denied the right to condemn land for 
one of its projects, on the ground that the enterprise could 
not be accomplished without impairing the navigability of the 
waters of the Birch Lake drainage basin. The court holds 
that a power company, or other public service corporation, 
cannot divert water from the navigable streams of one drain- 
age basin into those of another basin, if the diversion impairs 
the navigability of the former; and that private property 
can be condemned only when the condemnation subserves 
some lawful public use. 

Extent of “Water Power” Rights.—“Horsepower” Judicially 
Defined—When the right is granted to use the water of a 
canal or stream for the development of “water power,” the 
grantee acquires no right to use the water for any purpose 
other than the propulsion of machinery; no water may be 
diverted or consumed for condensation purposes. This point 
was recently decided by the Pennsylvania Supreme Court in 
the case of the Eastern Pennsylvania Power Co. vs. Lehigh 
Coal & Navigation Co., 92 “Atlantic Reporter,” 47. Referring 


to the term “horsepower,” the court finds that it “has in 
popular acceptation a fixed, definite meaning. As originally 
employed it expressed the power of a steam engine. It has 


come to mean the unit in estimating the power required to 
drive machinery.” 


What Constitutes a “Stationary Steam Engine?”—Is 2 
steam engine, which has been set upon a concrete foundation 
and so bolted and braced as to be free from vibration and 
which is used in quarrying rock and may be so used for two 
or three years, a stationary engine within the meaning of an 
ordinance prohibiting operation of stationary steam engines 
within certain limits in a city without first obtaining a li- 
cense? This question, which was recently presented to the 
Massachusetts Supreme Judicial Court in the case of McDon- 
ough vs. Almy, 105 “Northeastern Reporter’ 1012, was 
answered by that court in the affirmative. Justice Crosby said, 
in announcing the decision: “Whatever may have been the 
character of the engine when it was brought to the plaintiff's 
land, we have no doubt that when it was set upon the con- 
crete foundation and permanently attached thereto for the 
purpose of being used two or three years, it became a ‘sta- 
tionary steam engine’ within the meaning of the ordinance.” 

Remedy for Breach of Contract—According to the decision 
of the West Virginia Supreme Court of Appeals in the case 
of United Fuel Gas Co. vs. West Virginia Paving & Pressed 
Brick Co., 82 “Southeastern Reporter,” 329, suit will not lie 
to enjoin a manufacturer from breaking a contract to buy 
fuel from plaintiff exclusively for a certain period. The court 
holds that the fuel company’s only remedy is a suit to re- 
cover damages for breach of the contract. The defendant 
agreed to purchase from the plaintiff, for a period of three 
years, all the natural gas it should use in its manufacturing 
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plant, and to pay for the same monthly at certain prices 
per thousand feet, graduated according to the quantity used. 
About the middle of the term the defendant purchased natural 
gas from another gas company and ceased using the plaintiff's 
product, whereupon the plaintiff applied for an injunction to 
restrain the defendant from purchasing gas from the other 
company during the term of the contract. 


Effect of Power Rate Ordinance on Existing Contracts— 
When a consumer of electrical power makes a contract with a 
public service corporation for service, the parties are con- 
clusively presumed to have contracted in contemplation of 
the power of the proper public authorities to fix rates, ac- 
cording to a decision handed down the other day by the Su- 
preme Court of California in the case of Pinney & Boyle vs. 
Los Angeles Gas & Electric Corporation, 141 “Pacific Re- 
porter,” 620. The effect of this decision is to nullify the con- 
tract rate on a higher or lower rate being established by pub- 
lic authority. Plaintiff used electrical power to operate its 
machinery, and made a contract with defendant for future 
service. During the life of the contract, the city of Los 
Angeles adopted an ordinance fixing a schedule of rates which 
was higher for the service involved than that fixed by the 
contract, and the defendant declined to furnish service at the 
contract rate. The decision of the Supreme Court upholds the 
defendant’s position and overrules the plaintiff's contention 
that the ordinance is invalid. 


Power of Traction Engines—When a contract for the sale 
of a traction engine contains a warranty on the part of the 
seller that the engine will develop a certain horsepower, but 
does not specify whether the power is to be developed at the 
belt or at the drawbar, the transaction will be governed by 
a trade custom placing an interpretation on the point, accord- 
ing to a late decision of the Texas Court of Civil Appeals in 
the case of Southern Gas & Gasoline Engine Co. vs. Adams 
& Peters, 169 “Southwestern Reporter,” 1143. Under the evi- 
dence in this case, such a contract is held to be properly 
interpreted under a trade custom requiring the rated horse- 
power to be developed at the drawbar. Referring to the rule 
of law that the provisions of a written contract cannot be 
varied by showing oral conversations or trade customs which 
are clearly inconsistent with such provisions, the court said: 


It is not varying the terms of a written instrument to 
explain what is meant by a term used therein, especially a 
scientific or trade term which is not generally understood. 
Here we-have the written instrument merely stating that the 
engine is to develop 20 hp. It is nowhere stated that 
it is to develop that power at the belt or drawbar, and 
the only way a layman could understand the term would be 
by proof as to what is meant by such aterm. If it had stated 
that the power should be tested at the drawbar or belt, there 
could be no question that oral evidence could not be introduced 
which would tend to vary the writing. But parol evidence 
= admissible to aid in the interpretation of a scientific or trade 
erm. 


aS 
Another Feeder Accident in 
Cleveland 


The municipal lighting plant at Cleveland celebrated the 
end of the year by a short-circuit in an overhead feeder lead- 
ing out of the West 41st St. substation, which is the distri- 
bution center for the part of the city bounded by Lake Erie, 
West 65th St., Brooklyn and west of the Cuyahoga River. The 
trouble started about 8 p.m. on Dec. 31, and service was not 
restored till after midnight. It is stated that the cause of 
the trouble was a short-circuit in changing over feeders to 
consumers who formerly were served from the South Brook- 
lyn plant to the new plant on East 53d St. In the area within 
which service was cut off, several hospitals reverted to oil 
lamps or gas, street lights were out and a number of mov- 
ing-picture shows had to suspend operations. 


“3 


Long Southern Electric Trans- 
oO ° 
mission 

The Tennessee Power Co.’s Sequatchie Valley transmission 
line was completed about the middle of last December. Elec- 
tric current was then turned on from the $10,000,000 power 
plant at Hale’s Bar (of which the Tennessee Power Co. is 
now the largest customer) to both of the three-phase con- 
ductor circuits. 

Although the generators have been connected to the trans- 
mission line since last August, only one of the three-phase 
circuits had been in full working order until mid-December. 
The transmission line is one of the most permanently con- 
structed in the South and the longest line of the kind, volt- 
age capacity considered, in that part of the United States. 

College, the village at which the Brady power plant is 
connected with the Ocoee-Nashville line, is about 36 miles 
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from Hale’s Bar on the Tennesseee River. The voltage capacity 
of the connecting line is 120,000, or nearly double that of 
the line from the two Ocoee plants to Chattanooga and Knox- 
ville. 

The two circuits, each three-phase, consist of six heavy 
aluminum cables. One circuit is of 250,000 and the other of 
400,000 circ. mils area. At Hale’s Bar the Tennessee River 
is spanned by a 2331-ft. stretch of steel-core aluminum cables 
of %-in. diameter, suspended between four steel towers 60 ft. 
high. The towers are set on high elevations so that the 
cables are 115 ft. above the water. There are 435 galvanized 
steel towers supporting the double circuit between Hale’s Bar 
and College, the towers being spaced at intervals averaging 
453 ft. The tops of the towers are connected with a %-in. 
ground wire. . 

The insulators of the high-powered cables are the sus- 
pension-type porcelain disks, eight units to each insulator, ex- 
cept at the river crossing, where specially constructed in- 
sulators are used to support the heavy span. They are made 
of treated wood strips inclosed in oil-filled porcelain shells, 
the largest of the kind ever made; no others like them are in 
use. The first and eighth disks are 6% ft. apart, and the 
mechanism holds the cable 12 ft. from the steel tower’s sup- 
porting arm. 
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JOHN McDONALD 
John McDonald, an engineer well known locally and in the 
N. A. S. E., died of heart failure at his home in Ludlow, Vt., 
Dec. 17, 1914. He was 63 years of age. The greater part of 
his life was spent in engineering work. 
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Award of the John Scott Medal—The city of Philadelphia, 
acting on the recommendation of The Franklin Institute, has 
awarded the John Scott Legacy Medal and Premium to Arthur 
Atwater Kent, of Rosemont, Penn., for his “Unisparker,” an 
essential element of the Atwater Kent ignition system for 
automobiles, consisting of a contact breaker, governor and 
distributor, in one structure, and to Elmer Ambrose Sperry, of 
New York, N. Y., for his gyro-compass. 

On battleships under action, the shifting of large masses 
of magnetic material precludes the use of the magnetic com- 
pass, and even on ordinary iron vessels, the material of the 
ship and its disposition must be compensated for. The gyro- 
compass is entirely nonmagnetic and is unaffected by the 
proximity of iron. 


The Engineering Foundation—A noteworthy incident in the 
history of the profession of engineering in the United States 
will be the inauguration of The Engineering Foundation on 
Jan. 27, 1915, in the auditorium of the United Engineering So- 
ciety in New York. The Engineering Foundation is a fund 
to be administered for the advancement of the arts and 
sciences connected with engineering and the benefit of man- 
kind, the basis of which is the initial gift of a considerable 
sum by a noted engineer for this purpose. The American So- 
ciety of Civil Engineers, the American Institute of Mining En- 
gineers, The American Society of Mechanical Engineers and 
the American Institute of Electrical Engineers are to be rep- 
resented equally in the administrative Board of The Engineer- 
ing Foundation by election by the Board of Trustees of the 
United Engineering Society, which had been made the cus- 
todian of the fund. All members and friends of the engineer- 
ing profession are invited to these inaugural ceremonies. 
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Massey Machine Co., Watertown, N. Y. Catalog No. 7. 
Governors, Class M. Illustrated, 16 pp., 6x9 in. 

Watson-Stillman Co., Aldene, N. J. Booklet. 
leather packings. Illustrated, 16 pp., 34%4x6 in. 

Chicago Pneumatic Tool Co., Fisher Building, Chicago, Ill. 
Bulletin No. 34-S. Small power driven compressors. Illus- 
trated, 16 pp., 6x9 in. 

Neil & Smith Electric Tool Co., Cincinnati, O. Catalog No. 
4. Portable electric drills, buffers, grinders, screwdrivers, etc. 
Illustrated, 56 pp., 6x9 in. 


Kromax 
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BUSINESS ITEMS 











The Cling-Surface Co., of Buffalo, N. Y., has prepared a 
special calendar for members of the N. A. S. E., copies of 
which it will gladly mail free on request as long as the sup- 
ply lasts. 

The Lagonda Mfg. Co., ertngeels, Ohio, has just published 
a new 32-page booklet on the Lagonda Boiler Tube Cleaners. 
It is called catalog L-8—contains many illustrations showing 
details of construction and also cleaners in actual use, and 
copies are mailed on request. 


The New York office of the Kerr Turbine Co., Wellsville, 
N, Y., will hereafter be located in Room 801, Singer Bldg. 
Annex. Mr. Benjamin G. Fernald has been appointed district 
manager. Mr. Lawrence G. Hanmer will continue to be asso- 
ciated with the New York office and arrangements have been 
made for prompt and effective attention to all inquiries. 


The Files Engineering Co., of Providence, steam specialists 
and engineers, have established a branch office at 120 Kossuth 
St., Bridgeport, Conn., where they will contract for power, 
heating, drying, evaporating and steam specialty work of 
every description. They request catalogs and other literature 
descriptive of apparatus and appliances relating to these lines 
sent to their Bridgeport office. 


._ “Cochrane Multiport Vales,” a booklet of 72 pages, just 
issued by the Harrison Safety Boiler Works, 17th and Clear- 
field St., Philadelphia, Penn., describes the multiport valves 
introduced by that concern for back-pressure, relief and 
vacuum service, flow service in connection with mixed flow 
turbines, and check-valve service with bleeder or extraction 
turbines. In addition to full descriptive and tabular matter, 
the book contains numerous diagrams and layouts, also data 
on the effects of air in condensers and upon turbine perform- 
ance, 

A booklet worth having is the new booklet issued by the 
United States Graphite Co., Saginaw, Mich., on the subject 
“U. S. G. Co.’s Mexican Graphite Paint—lIts Uses and Users.” 
It is an excellent booklet from the standpoint of printing as 
well as subject matter. Fine halftones are used throughout, 
illustrating many buildings, bridges, etc., where the paint 
was used. Complete details are given about graphite, the 
care used in making the paint, and the “reasons why” it 
should be used. And letters are used to show what success 
users have had with it. It’s a 64-page booklet and is sent on 
request to anyone interested in graphite paint. 


Among recent sales of Bruce-Macbeth gas engines, made 
by the Bruce-Macbeth Engine Co., Cleveland, Ohio, are the 
following: Magnolia Pipe Line Co., Fort Worth, Tex., two 150- 
hp. natural gas engines; Thompson Milling Co., Lockport, 
N. Y., one 350-hp. natural gas engine; Village of Wellington, 
Ohio, for municipal lighting plant, one 125-hp. natural gas 
engine; Kloss Ice Cream Co., Wheeling, W. Va., one 90-hp. 
natural gas engine; Broadway Market Co., Detroit, Mich., one 
90-hp. artificial gas engine; one 70-hp. two-cylinder natural 
gas engine to J. K. Mosser Co., Parsons, W. Va.; one 150-hp. 
four-cylinder natural gas engine to Victor Auto Parts Co., 
Cincinnati, Ohio; one 70-hp. two-cylinder natural gas engine 
to the Willson Ave. Lumber Co., Cleveland; one 150-hp. four- 
cylinder natural gas engine to Chisholm Steel Shovel Works, 
Cleveland, Ohio. : 

The annual report of the Northern Equipment Co., Erie, 
Penn., manufacturer of the Copes boiler feed water regulator 
and the Cope pump governor, shows that 1914 was the great- 
est year in tl.c history of its business. Its sales exceeded its 
next best year by 9%%. Larger quarters have again become 
necessary, and in order to provide this it has purchased the 
plant, equipment and business of the Erie Pump & Engine 
Works. The new plant is located in the heart of the city 
and affords excellent shipping facilities. Mr. J. H. Dougherty, 
formerly with the International Steam Pump Co., has been 
engaged to take charge of centrifugal pump design, and the 
well known line of Erie centrifugals is to be improved and 
extended. A consolidation of the two companies is being 
perfected and the new combination will be known as the Erie 
Pump & Equipment Co. The officers of the new company are: 
E. W. Nick, president and treasurer; D. H. DuMond, vice- 
president; V. V. Veenschoten, secretary. Mr. John G. Pfadt, 
former president of the Erie Pump & Engine Works, is not 
connected with the new company. 
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TREASURY DEPARTMENT, Supervising Architect’s Office, 
Washington, D. C., January 5, 1915.—Plans and specifications 
are now approaching completion for a central heating, light- 
ing and power plant, to be erected in this city under the 
direction of this office. These plans and specifications will 
be ready for delivery on or after January 15. ids may be 
submitted for the entire work or for any one of the following 
sections: Power plant building complete, with steel stacks; 
boilers; generating apparatus; pumping equipment; con- 
densers; coal and ash handling apparatus; steam and water 
piping; switching gear; tunnels; substation apparatus, etc. 
Prospective bidders should immediately submit to this office 
applications for plans and specifications, stating the portions 
of the work upon which they desire to bid. If it appears 
that the applicant is in a position to bid on all of the work 
in any one of the sections of the project, or upon the entire 
work, the plans and specifications will be forwarded. No 
plans or specifications will be furnished sub-bidders or others 
not in a position to submit a bid on all of the work comprised 
in at least one section. The Department will be able to allow 
only about 15 days for the preparation of estimates. At the 
time plans and specifications are forwarded to bidders the 
date for the opening of bids will be stated, and this date 
= not be extended. O. WENDEROTH, Supervising Archi- 
ect. 


